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PREVIOUS studies from this unit have shown the local 
prophylactic value in burns of penicillin against Strepto- 
coccus pyogenes (Colebrook et al. 1948, Jackson, Lowbury, 
and Topley 1951la), of polymyxin against Pseudomonas 
pyocyanea (Jackson et al. 1951b), and, in more limited 
trials, of neomycin and of chlorhexidine against Staphy- 
lococcus aureus (Lowbury 1955, 1957). The control of 
bacterial colonisation was associated with better clinical 
results. As resistant variants did not emerge, the agents 
tested were thought suitable for local prophylactic use. 
Each was more effective in controlling some bacteria than 
others, however, and it seemed desirable to find an alterna- 
tive for penicillin. 

We therefore made a controlled trial of a cream con- 
taining neomycin, chlorhexidine, and polymyxin (N.c.P.) 
which is active against a wide range of organisms, includ- 
ing Str. pyogenes, Ps. pyocyanea, and Staph. aureus. Since 
many surgeons do not favour local chemoprophylaxis 
and recommend the use of tulle-gras (e.g., Mowlem and 
Dawson 1954), we used tulle-gras as the control dressing 
material in one part of our study. 

We report here also a small study of the systemic use 
of several antibiotics in combination for the attempted 
prophylaxis of severely burned patients, and some 
observations on the use of tetracycline with erythromycin 
for the treatment of streptococcal infection of burns. 


Controlled Trials with N.C.P. Cream 
In the first trial N.c.P. cream was compared with tulle- 
gras, and in the second trial N.c.P. cream was compared 
with penicillin cream. 


N.C.P. cream contained neomycin sulphate 2 mg., chlor- 
hexidine (‘ Hibitane ’) dihydrochloride 1 mg., and polymyxin B 
1 mg. per gramme, made up as prescribed for penicillin cream 
(Clark et al. 1943), but with a non-ionic emulsifying wax— 
cetomacrogol 1000 (B.P.C.)—in place of ‘ Lanette wax’ which 
teduces the activity of chlorhexidine (Martin 1956). In 
laboratory tests we found no evidence that cetomacrogol 
interferes with polymyxin, neomycin, or chlorhexidine, nor 
that these agents interfere with one another. 

Patients included in the trials had fresh burns of full or 
Partial skin thickness of less than 15% (in children less than 
10%) of the body-surface, which were neither grafted on 
admission to the unit nor treated by the exposure method. 
Those with even hospital numbers were allocated for treatment 
with N.C.P. cream, and those with odd numbers for the control 
Preparation. The cream or control preparation was applied on 
admission and at every change of dressings, the interval between 
applications being usually 5 or 6 days. From all the burns 
bacteriological samples were taken with absorbent cotton-wool 
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swabs (moistened with sterile 10% broth-saline when the burn 
surface was dry) at all dressings. We included in the bacterio- 
logical assessment several patients whose burns had the wrong 
local treatment once only, but these were excluded from the 
clinical assessment. 

Patients in the burns unit were treated with the precautions 
described by Colebrook (1950) against added infection, 
including the changing of dressings in a plenum-ventilated 
room; in more patients than formerly, however, the exposure 
method was used. 

BACTERIOLOGY 

Swabs were inoculated on horse-blood-agar (containing 4% agar 
to prevent swarming of proteus) and into cooked-meat broth; these 
were incubated and examined as described by Jackson et al. 1951b. 
All strains of Staph. aureus (i.e., coagulase-producing staphylococci) 
and Str. pyogenes isolated in the ward were tested for sensitivity 
to neomycin sulphate and chlorhexidine diacetate by a ditch-plate 
method, with the Oxford strain of Staph. aureus included as a 
sensitive control on each plate, and 50 ug. of each antibacterial agent 
per ml. of nutrient agar in the ditch. Strains were regarded as 
sensitive if the zones of inhibition of their growth were similar to 
those of the control strains. By a similar method (but without 
sensitive control strains) we tested the sensitivity of Ps. pyocyanea, 
proteus, and coliform bacilli, from patients in the trial only, to 
neomycin, chlorhexidine, and polymyxin B, with 50 ug. per ml. of 
nutrient agar (4%) in the ditch. Most of these strains were also 
tested for sensitivity to an N.C.P. mixture at the same concentration. 

Because neutralisers for the N.c.P. combination were not available, 
we tested for the possible transfer on swabs of inhibitory levels of 
these agents to the solid and fluid culture media (e.g., Jackson et al. 
1951b). 

Bacteriological Results 


Table 1 records the colonisation of burns by pathogenic 
bacteria between the day after admission and the end of the 


TABLE I—BACTERIA IN BURNS DURING FIRST PROPHYLACTIC TRIAL: 
N.C.P. CREAM COMPARED WITH TULLE-GRAS 





Bacteria isolated from burns (days 1-21) 





Local 


Bacteria treatment | , | . + or + p 








7:55 <0-01 


Str. pyogenes | 
55-9 <0-001 


N.C.P. cream 
Tulle-gras. . 
Staph. aureus | N.C.P. cream | 
Tulle-gras. . 
N.C.P. cream 
ulle-gras.. | 
| N.C.P. cream 
| Tulle-gras. . 
| N.C.P. cream 
| Tulle-gras.. 


| | | 
i i i i L ! 


0-8 >0-05 
06 >0-05 
38 0-05 


Ps. pyocyanea | 
Proteus 


Coliform 
bacilli 
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3rd week in the first trial of N.c.P. cream (comparison with 
tulle-gras). The pathogens considered were Str. pyogenes, 
Staph. aureus, Ps. pyocyanea, members of the proteus group, 
and unclassified coliform bacilli (including Escherichia coli, 
Klebsiella aerogenes, and other species). No distinction is made 
in this table between burns from which an organism was isolated 
repeatedly and those from which it was isolated once only. 
There is a striking difference in respect of colonisation by 
Staph. aureus and Str. pyogenes. Every group of organisms 
appeared more often in the burns treated with tulle-gras 
whether the burns or the patients were compared, but the 
differences were smaller with gram-negative bacilli than with 
pyogenic cocci. 

Table 1 shows the frequency of absent or very scanty 
bacterial growth from burns. Those treated with tulle-gras 
showed progressively fewer swabs without growth or with 
scanty growth, and all swabs taken after the 14th day yielded 
bacteria; of those taken after the 14th day from burns treated 
with N.c.P. cream, however, 45° showed no growth, and 61% 
showed no growth on direct inoculation of solid medium. 

The good prophylactic action against Ps. pyocyanea observed 

K 











502 SEPTEMBER 3, 1960 





ORIGINAL ARTICLES 


THE LANCET 





TABLE II—BURNS WITHOUT BACTERIAL GROWTH OR WITH 


SCANTY GROWTH DURING THE FIRST TRIAL OF N.C.P. CREAM 





} 


No. of swabs from burns treated with local application 











a. 5M | N.C.P. cream | Tulle-gras 
N.G.* -% Total =| N.G.(%) | NG &+(%)| NG | + Total | N.G.(%) | NG. & + (%) 
1-3 2 | 4 | 3% 33 72 | s | 2 | @ | «so | 17-0 
4-7 22 | 18 | 58 38 69 | 2 | 3 | 71 2-8 7-0 
8-14 21 11 | 60° 35 53 | 1 | 3 | 93 1-1 4-3 
15-21 23 ie ee 61 } o | a2 | 58 0-0 1-7 








in an earlier trial of polymyxin cream (Jackson et al. 1951b) 
was not reproduced in this comparison of N.C.P. cream with 
tulle-gras. In the earlier study, however, penicillin cream was 
used as the control, and because the burns were kept moist in 
this way their surface was probably more favourable for the 
growth of gram-negative bacilli than the drier surface under 
tulle-gras. We therefore undertook the second trial of N.c.P. 
cream, in which penicillin cream (1000 units per g.) was the 
contro] material. The results of this trial (table 111) show 
that the burns dressed with N.c.P. cream had a significantly 
lower rate of infection with Ps. pyocyanea (4/48; 8-3%) than 
those dressed with penicillin cream (28/78; 36%). Again the 
incidence of Staph. aureus was significantly lower in the burns 
dressed with N.C.P. cream, but the difference was smaller 
when the control material was penicillin cream rather than 
tulle-gras. Proteus and coliform bacilli were not significantly 
less common with N.C.P. cream than with penicillin cream. 
Str. pyogenes appeared less often in the burns treated with 
N.c.P. than in those treated with penicillin cream, which 
acquired streptococci more often than in former trials (e.g., 
Jackson et al. 1951b). 


Prophylaxis in Burns of Different Extent 

We made separate analyses of the incidence of Staph. aureus 
during the first 3 weeks of the first trial in burns of less than 

% and in burns of 5% or more of the body-area (table Iv). 
The N.c.P. cream had a prophylactic action against Staph. 
aureus in the larger as well as the smaller burns, though the 
effect was not as great in the larger ones. 
Prophylaxis in Burns of Full Skin Thickness 

A separate analysis of bacteriology in burns of full skin 
thickness, which usually required skin-grafting, is shown in 
table v. In full-skin-thickness burns of the first trial the 
prophylactic action of N.c.P. cream was better than that of the 
control treatment, but in the second trial staphylococci were 
infrequent in either group, and colonisation by the other 
pathogens differed little. 
Sensitivity of Bacteria from Burns to N.C.P. Cream 

Table v1 shows the results of sensitivity tests during 3-month 
periods before the first trial of N.c.P. cream, in the early part 
of the first trial, and at the end of the second trial. All the 
strains of Staph. aureus, Str. pyogenes, and Ps. pyocyanea were 
sensitive to the N.C.P. mixture. Proteus and coliform bacilli, 
which are not included in the table, were usually sensitive to 
the mixture; proteus was always resistant to polymyxin, but 
usually sensitive to chlorhexidine and neomycin; coliform 
bacilli, especially citrate-utilising (Koser-positive) strains, were 


TABLE III—BACTERIA IN BURNS DURING SECOND PROPHYLACTIC TRIAL: 
N.C.P, CREAM COMPARED WITH PENICILLIN CREAM 




















Bacteria isolated from burns (days 1-21) 
Bacteria Fl | iT, [+ i st as 
+]}—| aan 
= | | some (%) x Dy P 
Str. pyogenes | N.C.P. cream .. 1, 0 | 47; 48 | 221 
Penicillin cream rT. tGtinimwmi 
Staph. aureus | N.c.P. cream .. | 9); 4 | 35 | 48 | 27-1 | 7:5 <0-01 
Penicillin cream | 39 | 3 | 36| 78 | 53-8 | 
Ps. pyocyanea| N.C.P. cream ..| 3) 1 | 44, 48 | 83 |105 <0-01 
| Penicillin cream | 22} 6 | 50! 78 | 35:9 | 
Proteus | N.C.P. cream .. | 2/ 2 | 44} 48 | 8&3 | 0-8 >0-05 
! Penicillin cream | 5 | 7 | 66| 78 | 15-4 
Coliform | N.C.P. cream .. | 10 | 4 | 34| 48 | 29-2 
15; 8 | 55} 29-5 


bacilli | 


Penicillin cream | 








* N.G. =no bacterial growth. t +=scanty growth (only in fluid culture). 


sometimes resistant to the N.C.P. mixture. Since the concen- 
tration of antibacterial agents applied to the burns was much 
greater than 50 wg. per ml., “‘ resistance ” as defined above 
was sometimes theoretically compatible with prophylactic 
value. 

CLINICAL RESULTS OF FIRST TRIAL 


In this trial N.c.P. cream was compared with tulle-gras. 
The “* Take” of Split-skin Grafts 

The results of the first skin-grafting operations are sum- 
marised in table vii. Whether Str. pyogenes was present or 
not, graft failure (less than 80% take) was significantly 
commoner in patients whose burns were dressed with tulle-gras 
than in those dressed with N.C.P. cream. 


Healing-time 
This was defined as the number of days from the time of 
injury until the burn was completely healed, with no small 


crusts remaining. But there are serious difficulties in inter- 
CREAM IN 


TABLE IV—PROPHYLACTIC VALUE OF N.C.P. BURNS OF 


DIFFERENT AREA 





Staph. aureus isolated from burns of 








Local | = 
treatment | <5% body-area | 5% or more body-area 
Tulle-gras | Patients 11/11 28/28 
Burns 18/19 | 64/74 
N.C.P. cream... | Patients 3/7 | 11/21 
| Burns 4/18 | 17/57 





TABLE V—PROPHYLACTIC VALUE OF N.C.P. CREAM IN BURNS OF FULL 
SKIN THICKNESS 





Burns colonised by 





\ | 
Local treatment | Trial | 


Staph. aureus | Str. pyogenes | Ps. pyocyanea 





N.C.P. cream 1 8/20 1/20 3/20 

| e. 3/12 0/12 2/12 
Tulle-gras oa 27/27 8/27 9/27 
Penicillin cream | 2 3/12 2/12 4/12 





preting this criterion, because even minute areas of whole-skin 
loss (e.g., less than #/, in. in diameter) may remain unhealed 
for many days, and a burn which is almost completely healed 
in 25 days may, by this definition, take twice as long to heal 
completely. In burns of full-skin thickness, healing-time was 
a less satisfactory measure than grafting results, for few burns 
were examined daily, and the last crust might have separated 
at any time after the previous dressing. In burns of partial 
skin thickness, which range from superficial blistering to 
destruction of almost the whole thickness of the skin, healing- 
times vary widely and are virtually useless for assessing 
prophylactic measures on a small series. In the first trial the 
mean healing-time (table vir) of burns of full skin thickness 
treated with N.c.P. cream was 7°5 days shorter than that of burns 
treated with tulle-gras. This difference was probably largely 
attributable to the more frequent delay in healing after failure 
of skin-grafts in burns dressed with tulle-gras. The healing- 
time of burns from the day of operation was, on average, about 
11 days longer (37-5+7-1) with tulle-gras than with N.c.P. 
cream (26:4+3-6 days). 
Clinical Infection 

Cellulitis, lymphangitis, and septicemia were not found in 
either group. Local pain, swelling, and lymphadenitis appeared 
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in three patients dressed with N.c.P. cream, and in four 
dressed with tulle-gras. 


Other Clinical Features 

The average time before the sloughs of full-skin thickness 
burns loosened, making the area ready for grafting, was 20-1 
days in patients dressed with tulle-gras, and 21-6 days in those 
dressed with N.C.P. cream; we had expected that the drier 
surface under tulle-gras would cause a slower separation of 
slough. Dressings were adherent and painful to remove in two 
burns treated with N.C.P. cream, and in six treated with 
tulle-gras. 

Systemic antibiotics were required for the treatment of 
clinical infection in fewer burns treated with N.c.P. cream than 
with tulle-gras. 

The mean morning 6 A.M.) and evening (6 P.M.) tempera- 
ture, and the mean of the highest temperature each week of 
patients in the trial was calculated for evidence that the 
generalised effects of infection could be controlled by prophyl- 
actic treatment. The results showed insignificant differences 
between the two groups of patients. 


CLINICAL RESULTS OF SECOND TRIAL 
In this trial N.c.P. cream was compared with penicillin 
cream, and the proportion of full-skin-thickness burns 
was smaller. 
The prophylactic value of N.C.P. cream, shown in the 
bacteriological analysis of the whole series, was not apparent in 
the separate analysis of bacteria in full-skin-thickness burns 


TABLE VI—SENSITIVITY OF BURN FLORA (BY DITCH-PLATE TESTS) TO 
NEOMYCIN, CHLORHEXIDINE, AND POLYMYXIN 
| ] 


% strains sensitive to | 











: , | ; Total 
Bacteria Period | w.c.p. | Neo- | Chlor- | Poly- | strains * 

| mixture mycin | hexidine) myxin 
Str. pyogenes | Before trial, 100 | 0 | 100 =| 6 113 
| Sees a” | = | 8 | 100 <a 4 

Secon an eer co 
Staph. aureus | Before trial 100 | 100 | 100 | 1435 
| |Eirst » | 100 | 100 | 100 | 1688 
| Secon ae =e me 

Ps. pyocyanea | Before trial 100 Se | = 100 | 72 
|First ,, | 100 | O | 100 100 | 211 
| Second 3 100 0 | 74 100 | (23 


| 
* All strains - Str. pyogenes and Staph. aureus isolated in the wards, and all 
— of Ps. pyocyanea isolated from patients in the trial during these 
periods. 





(table v). It was not surprising, therefore, that no significant 
difference was found in skin-grafting results and healing-times 
of full-skin-thickness burns included in the clinical assessment. 
None of the twelve burns treated with N.c.P. cream and only 
one of the eleven treated with penicillin cream, and requiring 
operation, showed failure of skin-grafts. If the criterion of 
success in grafting was 100%, take, the results favoured N.c.P. 
cream; of twelve burns so treated eight were successfully 
grafted, as compared with two successes in eleven grafting 
operations on burns dressed with penicillin cream. Systemic 
chemotherapy was required more often for the treatment of 
infection in burns treated with penicillin cream than in those 
treated with N.C.P. cream. 

Sensitisation.—No skin eruptions or other evidence of 
sensitisation to the prophylactic agents were detected in 
either trial. 

Comparability of cases in the trials.—The patients in the 
treatment and control groups of the first trial of N.c.P. 
cream were comparable in respect of age, sex, and area of 
burns; in the smaller second trial the average age of 
Patients in the two groups differed by 10 years, but this 
is unlikely to have influenced the clinical results. 


Trial of Systemic Chemoprophylaxis 
Patients with extensive burns run a considerable risk 
of dying from the severe pyrexial or septicemic illness 


TABLE VII-—-RESULTS OF SKIN-GRAFTING IN FIRST TRIAL 
OF N.C.P. CREAM 





T 


| Success-| | 
Graft | 





; } Graft | Signifi- 
Paciets |e ditag | tts | fEES |ouccenses) “cance 
| more |“ take * tests 
| “ take ”)| 
All in trial | N.C.P.creaam| 18 | 2 | 90 | x*=103 
| Tulle-gras... 14 | 20 | 41 | P<0-01 
Excluding those | | | 
with Str. pyo- | N.C.P. cream | 16 | 2 | 8&9 | x*=8-06 
genes in burns.. | Tulle-gras.. 12 | 146 =| «43 P<0-01 





TABLE VIII—HEALING-TIME AND OTHER DETAILS OF PATIENTS IN TRIALS 
OF N.C.P. CREAM 
| T 











First trial | Second trial 
| N.C.P. | Tulle- | N.c.P. |Penicillin 
cream | gras | cream | cream 
No. of patientsinclinicalassessment| 25 | 35 | 13 15 
Mean healing-time (days) of patients | 
with full-skin-thickness — | 
From day of injury ‘7 -| 516 59-1 | 415 415 
From day of operation .. | 26:4 375 | od ae 
% patients requiring systemic | | 
chemotherapy ; oT 46 | 30 | 7 





which is associated with heavy colonisation by Staph. 
aureus, Ps. pyocyanea, and various bacteria of the proteus 
and coliform groups (Liedberg et al. 1954, Jackson et al. 
1960). Our practice has been to protect severely burned 
patients with intramuscular penicillin (1 million units 
daily) against the risks of invasion by Str. pyogenes, but 
this organism appears irregularly, is easily eliminated by 
chemotherapy, and has not of recent years been associated 
with invasive infection in burned patients. For prophyl- 
axis against the bacteria.which are more apt to cause fatal 
infection other antibiotics, preferably in combination, 
are more likely to have clinical value. 

A controlled trial was therefore made in which the 
prophylactic effects of combined systemic therapy with 
four antibiotics were compared with those in peienes 
having systemic penicillin. 

Patients with burns, whose estimated case-mortality was 
more than 10% (Bull and Fisher 1954) were allocated alter- 
nately to two groups. Antibiotic prophylaxis in each group 
was started soon after admission to the unit, and was continued 
until the first operation, or until 7 days after the injury if the 
burns were excised and grafted on admission. 

Patients in the first group were treated with penicillin intra- 
muscularly (500,000 units 6-hourly in adults, or half that dose 
in children under 5); from the 3rd day, phenoxymethyl 
penicillin was given by mouth (250 mg. 6-hourly to adults, and 
half to children under 5). The patients in the second group 
were treated with chloramphenicol, tetracycline, erythromycin, 
and polymyxin B—a combination of antibiotics which would, 
in our experience, cover a wider range of burn pathogens than 
any other available at the time. While intravenous infusions 
were running, tetracycline and erythromycin were given intra- 
venously, and chloramphenicol and polymyxin were given 
intramuscularly; from the 3rd day all antibiotics except 
polymyxin were given by mouth unless the patient was 
vomiting, in which case the intramuscular route was used. 
The doses given to adults were: tetracycline, 250 mg. 6-hourly 
intravenously or by mouth; erythromycin, 300 mg. 6-hourly 
by mouth and 250 mg. intramuscularly or intravenously; 
chloramphenicol, 500 mg. 6-hourly intramuscularly or by 
mouth; polymyxin B, 50 mg. 6-hourly intramuscularly. 
Penicillin cream was applied locally to all burns which were 
not excised and grafted on admission. Patients in the first 
group whose clinical condition necessitated the use of anti- 
biotics other than penicillin, and patients in the second group 
who showed evidence of toxic reaction to the antibiotics, did 
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TABLE IX—BACTERIA IN BURNS DURING TRIAL OF SYSTEMIC 
CHEMOPROPHYLAXIS FOR SEVERELY BURNED PATIENTS 


TABLE XI—CLINICAL FINDINGS IN TRIAL OF SYSTEMIC 
CHEMOPROPHYLAKXIS 














Bacteria isolated from burns 

| (days 1-21) 

Bacteria | Systemic treatment ] 
4 ee | —. | Poul) SF = 

| (%) 
Str. pyogenes .. | Combined therapy * 0; 0; 101/101; OO 
| Penicillin .. 0; O|} 94} 94) 0-0 
Staph. aureus. . | Combined therapy... 65 4 32 | 101 68-3 
Penicillin .. 42 0 52 94 | 44:7 
Ps. pyocyanea.. | Combined therapy.. 24 | 21 56 | 101 | 446 
| Penicillin 10 | 14 | 70| 94) 25:5 
Proteus . . . | Combined therapy. 3 i| § 73 | 101 | 27:7 
| Penicillin .. oa | 2 76} 94); 19-1 
Coliform bacilli | Combined therapy. 1 ss | 7 39 | 101 61-4 
| Penicillin .. | 599 | 9 | 26) 94) 723 





* Systemic treatment with chloramphenicol, erythromycin, tetracycline, 


and polymyxin B. 


not complete the course and were excluded from bacteriological 
assessment from that time. 

Bacteriological studies were the same as those made on organisms 
from patients in the trials of local prophylaxis, with sensitivity tests 
to the relevant antibiotic by the ditch-plate method on all strains ‘of 
Staph. aureus, Str. pyogenes, and gram-negative bacilli. When 
possible blood-cultures were taken on days 1, 7, 14, and 21, and 
whenever the temperature rose to 103°F or higher. In addition to 
cooked-meat-broth cultures, which were examined for aerobic and 
anaerobic organisms, blood-agar plates were inoculated directly with 
2 or 3 drops of the patient’s blood. 

Twelve patients were included in the penicillin series and 
eleven in the combined-chemotherapy series; in view of the 
results in these patients we did not continue the trial. 


BACTERIOLOGICAL RESULTS 

The bacteriology of the burns during the first 3 weeks (or 
while they were in the trial) is shown in table 1x. Str. pyogenes 
did not appear in any burn, but the other organisms were 
abundant and no less common in patients treated with com- 
bined antibiotics than in those treated with penicillin. Staph. 
aureus, Ps. pyocyanea, and proteus were commoner in the 
former; coliform bacilli were commoner in the latter. 

While there was no evidence that combined therapy had any 
prophylactic effect on the flora of the burns, it may conceivably 
have helped to prevent septicemia in some patients. In the 
patients treated with penicillin, 21 of the 42 cultures taken 
(50%) were positive; those treated with combined chemo- 
therapy yielded 11/33 (33-3%) positive cultures. But the 
difference is not statistically significant. Bacteria isolated 
from blood-cultures included Staph. aureus, Ps. pyocyanea, 
proteus, coliform bacilli, and Str. fecalis. Str. pyogenes did 
not grow in any blood-culture. Mixed cultures were some- 
times found, and different organisms were sometimes isolated 
from successive positive blood-cultures. 

Table x shows the proportions of staphylococci, from 
patients in the trial, which were resistant to the antibiotics. 
Resistance to penicillin was very common in both groups 
throughout the trial, but the proportion of strains resistant to 
the other antibiotics (in particular to chloramphenicol) 
increased, and this was generally more pronounced in material 
from patients having combined therapy. After the 4th month, 


Patients treated with 


| 
| 
| | 
| 
| 





Systemic combined 

















: : ! chemotherapy 
Details of patients Systemic | (tetracycline, 
| penicillin | polymyxin, 
| chloramphenicol, 
| | and erythromycin) 
No. es ie Se ate a) 12 11 
Females . + oo f 8 7 
Average age (yr. ) 21:7 20-4 
Average total area of body burned ( %) | 43-5 38-5 
Average total area of full-thickness 
skin loss (%). . 38 30 
No. of deaths 9 6 
Clinical septicemia .. 6 3 
Respiratory complications 7 3 
(2 after antibiotics 
had been stopped) 
Mean pulse-rate: 
Ist week 123 | 116 
and 128 | 125 
Sed 116 | 114 
Mean respiration-rate: | 
Ist week oe ‘ ol 30 27 
me « ae slg ae — 31 } 30 
_ ee Ae on we of 27 | 29 





during which no patients were in the trial, the frequency of 
chloramphenicol resistance fell, but it rose again in both groups 
when patients were again admitted to the trial, and reached 
higher levels in the patients having combined therapy than in 
those having penicillin. 


CLINICAL RESULTS 

The treatment schedule could not be maintained in all cases. 
Diarrhea, vomiting, and “ needle-shyness ” made it necessary 
to stop one or more of the antibiotics, or to change the way 
they were administered. If the area of full skin thickness was 
reduced by skin-grafting or spontaneous healing to less than 

% of the body-surface, and the patient appeared to be well, 
antibiotic prophylaxis was stopped. If other antibiotics (e.g., 
novobiocin or vancomycin) were considered necessary, they 
were given. 

Table x1 summarises the main details. The patients in the 
two groups were comparable in respect of age, sex, and 
severity of burns. In most respects other than antibiotic 
prophylaxis, their treatment was identical—e.g., in both groups 
a variety of infusion fluids was used (plasma; plasma and 
albumin; albumin; plasma, albumin, and blood; albumin and 
blood) and one patient in the combined-chemotherapy series 
had serum infusions. The chief disparity in treatment was that 
in the penicillin series five patients’ burns were excised on the 
1st day, whereas in the combined chemotherapy series there 
was only one such case, but this difference is unlikely to have 
affected the results of the trial (see Jackson et al. 1960). 


Mortality 

The mortality in both groups was higher than that expected 
in patients of the same age and estimated area of burn, as 
shown in the mortality chart of Bull and Fisher (1954). But the 


TABLE X—RESISTANCE OF Staph. aureus FROM BURNS OF PATIENTS IN TRIAL OF COMBINED SYSTEMIC PROPHYLAXIS 
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outcome was slightly worse in the patients having penicillin. 
In the age-group 21-40 years, observed deaths were less than 
expected with combined chemotherapy, but greater than 
expected with penicillin. 


Respiratory Complications 

Bronchitis, bronchopneumonia, atelectasis, and other 
respiratory complications, detected either clinically or at 
necropsy, were more frequent with penicillin (7/11) than with 
combined chemotherapy (3/12). This is consistent with the 
patients’ significantly higher mean respiratory rates in the 
first 2 weeks in the penicillin series (30-0+0°7 and 31-1 +0°8) 
than in the combined chemotherapy series (26:8+0°6 and 
29-5+0-8) (s.E. of difference of mean 0°86 and 1°15). Most of 
the deaths (10/15) were during these first 2 weeks. The mean 
pulse-rate of the patients treated with penicillin was higher, but 
the mean temperature was almost the same in the two series. 


Urinary Infections 

During the “‘ shock ” phase all the patients had indwelling 
catheters for at least 48 hours. Only one of the eleven patients 
treated with combined chemotherapy and two of the twelve 
treated with penicillin showed bacterial growth in urine- 
culture. One patient in the penicillin group was found at 


TABLE XII—INFECTION OF BURNS WITH Str. pyogenes IN TWO WARDS, 
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necropsy to have bilateral pyelonephritis, although the primary 
cause of death was inhalation of vomit. 
Leucopenia 

Total and differential leucocyte-counts were made weekly. 
Only one patient having combined chemotherapy had a total 
count of less than 8000 per c.mm. (4600), and this returned to 
normal after chemotherapy was stopped. Two patients in the 
penicillin series had leucopenia (one with a count of 3800 per 
c.mm.). 
Septicemia 

Patients were said to have septicemia when they were severely 
ill, with a high temperature (usually over 102°F) and a positive 
blood-culture. Septicemia was diagnosed in six patients in 
the penicillin series and in three in the combined-chemotherapy 
series. 
Other Complications 

Three patients treated with combined antibiotics, and one 
treated with penicillin had diarrhoea; one in each group had a 
mild monilia infection. One of the penicillin series had a 
transient urticaria. Renal failure occurred in three patients 
having combined chemotherapy, but in two it had arisen before 
chemotherapy was started, and the third patient was found at 
necropsy to have nephrosclerosis. 


Combined Chemotherapy for Streptococcal Infections 

The failure of penicillin to eliminate Str. pyogenes from 
burns—presumably through interference by penicillinase- 
Producing organisms—prompted us to make trials of 


tetracycline and erythromycin given by mouth, each of 
which was strikingly effective (Lowbury and Cason 1954). 

Unfortunately tetracycline-resistant Str. pyogenes appeared 
and became increasingly common until, in 1956, over 50% of 
the streptococci isolated were resistant to tetracycline, and 
Str. pyogenes often persisted after treatment with tetracycline. 
We therefore changed to erythromycin for the-routine treat- 
ment of streptococcal infection of burns. After this, tetra- 
cycline-resistant streptococci gradually became less common, 
but erythromycin-resistant streptococci began to appear at the 
end of 1957 (Lowbury 1958). 

Since then we have combined erythromycin and tetracycline 
in full dosage for all burns infected with Str. pyogenes. The 
results have been rewarding, for no strain of Str. pyogenes 
resistant to tetracycline or to erythromycin has been isolated 
during 1958 and 1959; the streptococci have nearly always 
disappeared from the burns after 3 or 4 days’ treatment. 

This improvement has been associated with some reduction 
in the incidence of streptococcal infection of patients in the 
unit (table x11). These figures are not dramatic; and they do in 
fact somewhat exaggerate the benefits conferred by successful 
therapy, for the year 1957, with the most streptococcal infec- 
tion, was also the year when the trial of tulle-gras led to an 
increase in the incidence of streptococcal infection. A small 
proportion of patients with burns infected by Str. pyogenes 
carried the organism either on their burns or in the upper 
respiratory tract on admission to the unit; the largest number 
of patients with streptococci (nineteen) were admitted during 
1955, a year when the infection-rate with Str. pyogenes was 
relatively low. 

Discussion 

Prophylaxis with antibiotics in surgery has been widely 
condemned, except when the risks of infection are high. 
This is reasonable, for the routine prophylactic use in 
hospital of such agents as tetracycline, chloramphenicol, 
and erythromycin must increase the number of resistant 
staphylococci and other organisms in the environment. 
Similar arguments are sometimes raised against the local 
application of antibiotics to burns; but the experience 
described in this paper shows that the most obviously 
important pathogens in burns do not appear to produce 
resistant variants to three effective agents (neomycin, 
chlorhexidine, and polymyxin) applied locally. After 
similar treatment with tetracycline and chloramphenicol 
in earlier trials, resistant staphylococci appeared quickly. 

The exposure method of treatment, and the use 
of tulle-gras dressings, have been recommended for 
burns because they allow the surface to dry, and 
a dry burn is believed to discourage bacterial growth. 
Moist dressings (e.g., a cream) without antibiotics 
will undoubtedly aid bacterial growth, but if the 
cream contains antibiotics, the disadvantage of moisture 
may be offset.. The relative merits of antibiotics and 
dryness were tested in our first trial. This showed that 
Staph. aureus and Str. pyogenes were much less common 
in burns treated with N.c.P. cream than in a comparable 
series of burns dressed with tulle-gras; in burns of full 
skin thickness, the results of split-skin grafting were 
significantly better in the patients treated with N.C.P. 
cream, the mean healing-time from operation being 11 
days shorter than in patients treated with tulle-gras. 
Similar clinical results were obtained in our earlier trials 
with single antibiotics in the control of infection with 
Str. pyogenes and Ps. pyocyanea (Jackson et al. 195la 
and b, Lowbury and Cason 1954); indeed, a greater 
effect on healing-time was observed in a trial of polymyxin 
for more extensive burns. If, in the trial reported here, 
burns which became infected with Str. pyogenes were left 
out of the analysis, the results of skin-grafting were still 
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found to be much better in the series treated with N.C.P. 
cream, perhaps because of the exclusion of Staph. aureus. 


Unlike the gram-positive cocci, Ps. pyocyanea was not 
significantly commoner in the burns treated with tulle- 
gras than in those treated with N.c.P. cream. This con- 
trasts with our finding in an earlier trial when polymyxin 
cream was compared with penicillin cream (Jackson et al. 
195la). But in the second trial of N.c.Pp. cream reported 
above the control series of burns was treated with peni- 
cillin cream and showed significantly more Ps. pyocyanea 
(as well as more Staph. aureus) than the series dressed with 
N.c.P. cream. These findings suggest that Ps. pyocyanea 
may be suppressed in burns either by using polymyxin 
cream, or by keeping the surface dry. This is consistent 
with the knowledge that Ps. pyocyanea and other gram- 
negative bacilli are more sensitive than the gram-positive 
cocci to the lethal effects of drying. We are now 
trying to find whether antibiotics directed against the 
gram-positive cocci can be successfully combined 
with dry conditions directed against the gram-negative 
bacilli. 

The shorter healing-time of burns protected with 
N.C.P. cream was probably due largely to the better results 
of skin-grafting in these burns. Bacterial growth (even 
of Str. pyogenes) does not obviously interfere with the 
healing of partial-skin-thickness burns—except, perhaps, 
those which are deep and might be converted to full- 
thickness lesions by bacteria. Application of antibacterial 
preparations to superficial burns probably confers no 
great advantage unless they are treated in hospital, when 
the suppression of bacterial contaminants is part of the 
prevention of cross-infection. 


Our attempt to protect severely burned patients against 
infection by systemic treatment with a combination of 
chloramphenicol, tetracycline, erythromycin, and poly- 
myxin was less successful; and, in contrast with the studies 
of local prophylaxis, it illustrates the futility of attempting 
prophylaxis with agents against which the burn flora can 
readily acquire resistance. Patients treated with this 
antibiotic combination actually showed more frequent 
colonisation by Staph. aureus and some gram-negative 
bacilli (including Ps. pyocyanea, which was always sensi- 
tive to polymyxin) than did those having penicillin. The 
numbers of chloramphenicol-resistant staphylococci from 
patients treated with the antibiotic mixture increased 
strikingly, and other patients in the ward showed a 
smaller increase of resistant strains presumably acquired 
by cross-infection. Despite these unsatisfactory bacterio- 
logical results, it seemed that prophylaxis with combined 
antibiotics may have had some clinical effect, for fewer 
cases of septicemia and fewer respiratory complications 
arose among the patients having this treatment than 
among those treated with systemic penicillin. 


Successful therapy of established infections reduces 
the reservoir of pathogens and should reduce cross- 
infection. In burns, chemotherapy can be relied upon to 
remove the infecting organisms only if these are strepto- 
cocci of group A; in our crowded burns unit even the 
combination of tetracycline and erythromycin by mouth 
for every streptococcal infection did not greatly reduce 
the frequency of streptococcal cross-infection, though it 
eradicated strains of Str. pyogenes resistant to these 
antibiotics and as a result enhanced the therapeutic effect. 


The difficulties of protecting extensive burns, especially 
during management of the “‘ shock” phase, are very 


great and may be insuperable even with the most elaborate 
measures at present available, but a careful attempt is 
needed to assess the value of strict isolation and of 
improved methods of physical cover or enclosure, 
Although such protection is specially important in the 
more extensive burns, every burned patient in hospital is 
a potential source of cross-infection and should be treated 
with the isolation measures used for cases of infective 


disease. 


Summary 

The local application of a prophylactic cream to burns 
of less than 15% (in children less than 10%) of the body- 
area was studied in two controlled trials. The cream 
(N.C.P.) contained neomycin 2 mg., chlorhexidine dihydro- 
chloride 1 mg., and polymyxin B 1 mg. per gramme, made 
up with cetomacrogol (B.P.C.) emulsifying wax. In the 
first trial the control patients’ burns were dressed with 
tulle-gras, and in the second trial with penicillin cream 
(1000 units per g.). 

Between a third and a half of the burns dressed with 
N.C.P. cream in the first trial remained free from bacteria 
for 3 weeks. During that time Staph. aureus appeared on 
agar-cultures from 82/93 (88%) of the burns dressed with 
tulle-gras, but from only 15/75 (20%) of those dressed with 
N.C.P. cream; by similar tests Str. pyogenes appeared in 
22/93 (24%) of burns dressed with tulle-gras, and in 
4/75 (5%) dressed with N.c.P. cream. The prophylactic 
advantages of N.C.P. cream against the gram-negative 
bacilli were less. Str. pyogenes, Staph. aureus, and 
Ps. pyocyanea from burns were always sensitive to N.C.P. 
cream. Clinical assessment in burns of full skin thickness 
also favoured N.C.P. cream—e.g., 20/34 (59%) of skin- 
grafting operations failed (showing less than 80% take) 
when the burns had been dressed with tulle-gras, but 


“only 2/20 (10%) failed when they were dressed with 


N.C.P. cream. The mean healing-time from the day of 
operation of burns treated with tulle-gras was 11 days 
longer than that of burns treated with N.c.P. cream. 


In the second trial, Staph. aureus, Ps. pyocyanea, and 
even Str. pyogenes were commoner in burns treated with 
penicillin cream than in those treated with N.c.P. cream. 


Evidence from the two trials suggested that added 
infection with Ps. pyocyanea can be partially controlled 
by a cream containing polymyxin, or (to a lesser extent) 
by keeping dry the surface under dressings—e.g., by 
using tulle-gras. 

In a small controlled trial on extensively burned 
patients, prophylaxis by systemic penicillin was com- 
pared with that of a combination of systemic chlor- 
amphenicol, tetracycline, erythromycin, and polymyxin. 
Str. pyogenes was not isolated from either group. 
Colonisation by other bacteria was not less frequent in 
the burns of patients who had combined antibiotic 
prophylaxis than in those given penicillin. Among 
the patients who had penicillin were more cases of septi- 
cemia and more respiratory complications. The numbers 
of staphylococci resistant to chloramphenicol increased 
considerably during the trial. 


Since the introduction of treatment for Str. pyogenes 
infection of burns with a combination of erythromycin 
and tetracycline, no streptococci resistant to either of 
these antibiotics have been isolated from burns in the 
unit; but the frequency of streptococcal cross-infection 
of burns has only been slightly reduced. 
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EARLY surgical control of massive bleeding from the 
stomach or duodenum was recommended by Finsterer 
(1939) as long ago as 1918, but only with the improved 
anesthetic and surgical techniques of recent years has 
such a policy been widely adopted. Avery Jones (1947, 
1952) has shown that emergency gastrectomy is particu- 
larly indicated in patients over 50 with good clinical 
evidence of chronic peptic ulcer who bleed again after 
admission to hospital. The greatest reduction of mortality 
in hematemesis can be achieved only if an early decision 

for or against operation is made in suitable cases. 
Decisions as to correct treatment of the patient with 
hematemesis most often depend on clinical judgment, 
but the radiologist can play an important part in assisting 
his clinical colleagues in the selection of patients for 
urgent surgical intervention. This paper describes a 
simple bedside radiological investigation which can be 

of diagnostic value in the acute stages of bleeding. 


Previous Methods of Radiological Investigation in Hama- 
temesis 

Clearly the radiological techniques used to elucidate 
the cause of bleeding in hematemesis should not aggra- 
vate bleeding or produce shock, and this difficulty has 
complicated the radiologist’s task for many years. 

Hampton (1937) devised a modification of the standard 
barium-meal technique which he considered safe in the 
presence of bleeding. The investigation was performed in the 
X-ray department with the patient supine. Thick barium 
Suspension was drunk and then slight side-to-side rotation 
was employed to outline the whole of the stomach and 
duodenum. The gastric air-bubble was used to produce a 
double contrast effect. Hampton emphasised the importance 
of examining the posterior and superior walls of the duodenum, 
where most bleeding ulcers are situated. Palpation and the 


use of the compression cone were considered dangerous 
because of the likelihood of provoking hemorrhage, but screen 
examination was believed to be essential. This method, known 
as the Hampton technique, has been the standard procedure 
used by radiologists. 

Bohrer (1941) agreed that the elimination of manipulation 
was essential if further hemorrhage was to be avoided. 
Schatzki (1946) criticised the moving of the patient from 
the ward to the X-ray department, and Heuer (1946) felt 
that the method was not without risk. The tendency has 
been to delay radiological investigation until at least 
two weeks after bleeding has stopped, or until the physician 
thought that additional hemorrhage would not be provoked 
(Eads 1946). The limitations of Hampton’s method have 
undoubtedly restricted its application. Thus Elmer et al. 
(1950), who examined 58 patients by this technique within 
three days of admission, found a significant lesion in 44, but 
they excluded patients with evidence of shock and those to 
whom intravenous fluids were being administered. These 
include patients in whom the clinician is most anxious to 
establish the cause of bleeding. 

A modification of the Hampton technique, using palpation 
and a pressure cone, was described by Ritvo et al. (1951), 
and its clinical application was reported by Zamchek et al. 
(1952a and b). It was claimed that emergency radiological 
investigation could be safely undertaken in most patients after 
hzematemesis. The examination was postponed in the presence 
of continued bleeding or shock, and required a fasting period of 
eight to twelve hours. 74 of 123 patients were examined within 
forty-eight hours of admission to hospital, and a further 19 
within the next twenty-four hours. The radiological diagnosis 
achieved by early investigation was later confirmed in 92 
patients, but the results were conflicting in 14. 12 patients 
bled severely after their return to the ward. 

Knowles et al. (1952) investigated 80 of 100 patients admitted 
to hospital with upper gastrointestinal bleeding, but those in 
shock were excluded. Hampton’s technique was used, with 
the addition of oblique views of the cesophagus, and prone 
oblique views of the stomach and duodenum. About thirty 
minutes was needed for each investigation, and a second 
barium-meal examination was considered essential when the 
patient was ambulant. Accurate diagnosis was achieved in 
80%, but these figures exclude patients in whom no diagnosis 
was made. Schatzki and Blade (1958) examined 108 patients 
by Hampton’s method, 76 in the first thirty-six hours after 
admission, and found a cause for bleeding in 76%. 

Because of the considerable diversity of opinion as to 
the safety of early radiological investigation of patients 
bleeding from an unknown lesion in the gastrointestinal 
tract, the method has never been widely accepted. 
Modifications aimed at increasing its diagnostic accuracy, 
by the introduction of manipulation and the use of 
pressure cones, have not improved the results but have 
almost certainly added to the danger. Dissatisfaction 
with such methods led Cantwell and Johnstone (1959) 
to devise a procedure which could be applied to patients 
in the acute stages of hematemesis without moving them 
from bed. A similar technique has been adopted at 
the Central Middlesex Hospital by the departments of 
gastroenterology and radiology. 


Method of Ward Radiological Investigation 

At the Central Middlesex Hospital early radiological 
examination of patients admitted with hamatemesis 
and/or melzna has been part of a combined investigation 
which also includes estimation of nocturnal gastric acidity 
and gastroscopy (Chandler, Cameron, Street, and Nunn 
1960). Radiological examination is undertaken in the 
ward on the day after admission, using whenever possible 
the same team of senior radiographer, student radio- 
grapher, and porter. 
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Fig. 1—Ward barium-meal examination 
of a man, aged 54, admitted after aged 61, 
hematemesis. hezematemesis. 


Note moderate sized benign gastric ulcer. 
This patient underwent emergency partial 
gastrectomy the next day because of re- 
current hemorrhage. 


Familiarity with the technique makes for more rapid 
examination and fewer failures. 

The details of the procedure should first be explained to the 
patient so as to allay his anxieties and enlist his cooperation. 
This is the more important when he is drowsy from the effects 
of recent premedication for gastroscopy. Food and fluids are 
withheld for only two hours preceding the examination. The 
patient wears a close-fitting gown with few tapes, and lies on 
a cloth-covered board, about 26 x 14 in., since sagging of the 
normal hospital mattress makes accurate positioning impossible. 
He then drinks 4 oz. of barium suspension and is immediately 
placed in the right lateral position with a 12x 10 in. cassette 
and grid between him and the board. An exposure is made in 
this position, followed as rapidly as possible by further films 
in the right-anterior-oblique, right-posterior-oblique, and 
anteroposterior projections. 

The portable X-ray machine used for this bedside examina- 
tion has an output of 30 mA at 85 kVp, and exposure times 
vary from one to two seconds, depending on the build of the 
patient and the projection employed. Fast films and screens, 
and a cone that just covers the film at a focal-film distance of 
30 in., are used. 

: Results 

In the twelve months from November, 1958, 183 
patients were admitted to the gastroenterological unit at 
the Central Middlesex Hospital because of hematemesis 
and/or melena. 150 patients were investigated by early 
barium-meal examination, and 33 patients were excluded. 
10 of these (of whom 2 died, aged eighty-three and 
eighty-four years) were old, feeble, and uncooperative; 
4 died within a few hours of admission; and 5 underwent 
immediate emergency gastrectomy (with 2 deaths). 14 
patients were not investigated for reasons outside our 
control; none of these died. 

In the other 150 patients the final diagnosis of the 
cause of bleeding was made at a second barium-meal 
examination performed in the X-ray department after 
hemorrhage had stopped, at operation, or at necropsy. 
The assumed cause of bleeding and the criteria employed 
for final diagnosis are shown in table 1. 

Table 11 summarises the results obtained by early 
ward barium-meal examination in these 150 patients 
during the acute stages of bleeding. 


Fig. 2—Ward barium-meal film of a man, 
admitted because of recent 


Note arrowing of proximal stomach and 
infiltration of lower cesophagus by carcinoma. 


Fig. 3—Ward barium-meal examination of 
a man, aged 24, with melena. 
Note deformed duodenal cap containing 
an ulcer crater. 


In 16 patients the early radiological diagnosis of chronic 
gastric ulcer was correct in 12—an accuracy of prediction 
of 75%. The presence of chronic duodenal ulcer was 
accurately forecast in 52 of 54 patients (96%) where the 
diagnosis was made by early radiography. Of 72 patients 
in whom ward barium-meal investigation showed no 
lesion, 53 (73%) were finally considered to have bled 
from acute ulcers. In both patients admitted after 
hematemesis from gastric carcinoma, in 2 patients 
bleeding from cesophageal varices, and in 3 of 4 patients 
with hemorrhage from cesophageal hiatus hernia, the 
responsible lesion was correctly identified by early 
barium-meal examination. 

These results indicate that in most patients information 
of diagnostic value is provided by this bedside investiga- 
tion. The overall accuracy of the method in 150 patients 
examined during the acute stages of bleeding was 83%, 
and the successful recognition of duodenal lesions was 
particularly impressive. Very little misleading or incorrect 
information was obtained from early X-ray examination. 


TABLE I—DIAGNOSTIC CRITERIA IN THE PATIENTS STUDIED 


























Diagnosis ae | Operation — Necropsy 
} me 

Chronic gastric ulcer =f 20 | 5 15 | 0 
Chronic duodenal ulcer . 61 8 53 0 
Acute ulcer ‘ = 3 55 2 
Carcinoma of stomach » 2 | 0 0 
CGsophageal varices 1 2 0 
Hiatus hernia 2 3 0 4 0 
Total | 150 19 =| = 129 2 

TABLE II—ACCURACY OF PREDICTION OF FINAL DIAGNOSIS BY EARLY 

BARIUM-MEAL EXAMINATION 
Early radiological No. of % 
diagnosis patients Correct | Incorrect accuracy 

Chronic gastric ulcer .. 16 12 4 75 
Chronic duodenal ulcer. . 54 52 2 96 
Acute ulcer os 72 53 19 73 
Carcinoma of stomach .. 2 2 0 100 
Csophageal varices os 2 2 0 100 
Hiatus hernia... a 4 3 1 5 
Total 150 124 26 83 
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Fig. 4—Ward barium-meal film of a woman, 
aged 44, admitted b of h i 
and melzna. 

Note extensive cesophageal varices. 





Table 111 shows that failure of the method was more 
often due to inability to recognise the responsible lesion 
(in 19 cases among 90 patients bleeding from causes other 
than acute lesions) than to false information about the 
cause of illness (which happened only 7 times in the 150 
patients studied). 

Figs. 1, 2, and 3 are photographs of X-ray films of 
lesions of the stomach and duodenum taken with the 
portable X-ray apparatus. Satisfactory films of the 
cesophagus are more difficult to obtain at the bedside, 
but fig. 4 illustrates the successful recognition of cesopha- 
geal varices. Fig. 5 shows an cesophageal hiatus hernia 
in a patient examined by this technique in whom no other 
cause for heamatemesis could be found. 

If a lesion is suspected in the lower cesophagus the 
radiologist should be told before the examination is 
made. Qsophageal lesions are best demonstrated by the 
use of a thick barium paste, with films taken in the 
lateral projection. 

No complications have been encountered in this study. 
In no case has further bleeding been attributed to the 
method of examination, which imposes a negligible 
disturbance on the patient, and the brief period of fasting 
causes neither hardship nor risk. Barium did not cause 
intestinal obstruction in those patients in whom radio- 
logical examination shortly preceded emergency partial 
gastrectomy. In no patient did the barium fail to pass 
beyond the pylorus at the time of the first exposure. 


Discussion 


The results of ward barium-meal examination confirm 
its safety in the acute stages of hamatemesis. From 
every point of view it is preferable to subjecting the 
patient to the dangers and disturbance of a journey to the 
X-ray department, and to the potential hazards of 


TABLE III—DIAGNOSTIC FAILURES OF EARLY BARIUM-MEAL EXAMINATION 
| 




















, . . No. of | Lesion | Lesion | In- | % 
Final diagnosis patients seen | not seen | correct accuracy 
Chronic gastric ulcer . . 20 12 8 | 0 60 
Chronic duodenal ulcer 61 52 9 0 | 85 
Acute lesion es 60 ras 53 7 | 88 
rcinoma of stomach | 2 2 0 | 0 | 100 
Gsophageal varices 3 2 | o | 66 
Hiatus hernia . . ae | 4 | - a 1 0 75 
I 


| 





Fig. 5—Ward barium-meal examination of 
a woman, aged 72, with hematemesis. 
Note large paracesophageal hiatus hernia. 


manipulation and compression un- 
der screen control; neither is the 
work of the X-ray department 
disrupted by the unscheduled 
examination of acutely ill patients. 
Moreover the accuracy of diagnosis 
in recent bleeding compares fay- 
ourably with that of examination 
in the X-ray department. The 
short period of starvation that 
precedes the ward investigation 
does not seriously conflict with the 
demands of early feeding, and 
intravenous therapy can be con- 
tinued undisturbed where neces- 
sary. 

We have noted that gastric 
emptying invariably starts imme- 
diately after the patient has drunk 
the barium. This contrasts with 
the delay in emptying often 
observed in the same patient 
when examined later in the X-ray 
department after bleeding has stopped. Absence of 
anxiety may explain the difference, but we cannot exclude 
the effect of premedication from previous gastroscopy. 
Whatever the cause, the result is that adequate films of 
the duodenal cap can usually be obtained. The right 
lateral film, which demonstrates the anterior and posterior 
walls of the duodenal cap, is most useful in revealing a 
duodenal lesion in cases of recent hematemesis because 
bleeding is most likely from ulcers situated on the 
posterior wall in the vicinity of the superior pancreatico- 
duodenal artery. The oblique and anteroposterior 
projections are most valuable for recognising gastric 
lesions. The demonstration of cesophageal lesions 
requires the use of a thick barium paste and a lateral 
projection. 

In the majority of patients admitted after hematemesis 
a ward barium-meal examination can be accepted as a 
perfectly satisfactory alternative to later radiological 
examination. In most hospitals barium-meal investigation 
of these patients is delayed for two weeks or more, until 
full recovery can be assumed. In our opinion ward 
barium-meal examination can safely replace the later 
conventional examination in the department, except in 
the small number of cases where doubt as to the cause of 
bleeding still exists, or the nature of the lesion demands 
follow-up. Probably also, unless gastroscopy be under- 
taken routinely in hzematemesis, it would be a wise 
precaution to re-X-ray those patients in whom ward 
barium-meal examination shows no lesion. Much 
greater definition has been lent to this “ radiologically 
negative ” group by combining early X-ray examination 
with gastroscopy and studies of acid secretion in the 
acute stages of bleeding; thus we were able to demonstrate 
acute ulcers by gastroscopy in more than half of this 
group (Chandler et al. 1960). 

Though we have come to regard a coarse mucosal 
pattern as suggestive of a duodenal lesion, we have 
refrained from a radiological diagnosis of gastritis, and 
we should also hesitate to equate normal radiological 
findings with a diagnosis of acute ulcer unless further 
support can be obtained from other investigations. The 
acute-lesion group requires further evidence from gastro- 
scopy or from achlorhydria on hourly gastric aspiration 
for its confident definition, and in our experience the 
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earlier use of gastroscopy after hematemesis has led to 
an increasing number of acute lesions being observed. 
If the diagnosis of acute ulcer in such patients is based 
solely on negative radiological findings from ward barium- 
meal investigation, then a second examination in the 
X-ray department is desirable when hemorrhage has 
ceased. Within these limits early radiological investigation 
in hematemesis is of great diagnostic value. 

The procedure has important practical applications in 
the management of the patient bleeding from an unknown 
lesion in the upper gastrointestinal tract. Surgical treat- 
ment is known to offer the best prospect for survival 
among older patients with chronic peptic ulcers who 
bleed again after admission to hospital. Ward barium- 
meal examination has proved both safe and informative, 
and the early definition of the chronic lesion which its 
use provides greatly facilitates the often difficult choice 
between operative and conservative treatment. The 
optimum time for surgical intervention in hematemesis 
lies within the first forty-eight hours after admission to 
hospital (Gordon-Taylor 1935), and chronic gastric 
ulcer is a particularly strong indication for operation 
when bleeding recurs. The adoption of a radiological 
investigation whereby early diagnosis of the cause of 
bleeding can be achieved in most patients enables correct 
treatment to be applied at a stage of illness when delay 
in seeking surgical aid is too often fatal. 

The benefits of a vigorous diagnostic policy in the acute 
stages of hematemesis are shown not only by a favourable 
effect on mortality (Chandler et al. 1960) but also by a 
reduction in the length of the patients’ stay in hospital. 
With early investigation there is no reason why the 
patient whose recovery is uncomplicated should be kept 
in hospital for conventional barium-meal examination in 
the X-ray department. There is good evidence that 
patients who are mobilised as soon as massive hemorrhage 
has ceased recover as quickly and completely as patients 
in whom rest in bed is enforced (Pollard and Summerskill 
1960). In most cases ward barium-meal investigation 
renders a second examination in the X-ray department 
unnecessary, and there is little doubt that, encouraged by 
knowledge of the cause of bleeding reached shortly after 
admission, and in the presence of satisfactory clinical 
progress, the physician can best serve the interests 
of the patient by allowing early ambulation. The 
practical advantages of such a policy in preventing the 
complications of recumbency are obvious, and the 
social and economic benefits of the patient’s earlier 
discharge home, and his earlier return to work, are 
considerable. 


Summary 

A method of barium-meal examination in the ward is 
described. This can be performed in any hospital possess- 
ing a portable X-ray unit of average output. 

150 patients, admitted with hematemesis or melena, 
have been investigated by this technique in the acute 
stage of bleeding. In 83% the cause of bleeding was 
correctly diagnosed, and the method was of particular 
value in the recognition of duodenal lesions. 

The procedure helps in the choice between operative 
and conservative treatment. 

We are grateful to Dr. F. Avery Jones and Dr. T. D. Kellock for 


permission to study their patients, and to Dr. Frank Pygott of the 
department of radiology for his criticism and assistance. 
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A METHOD OF DIAGNOSIS USING 
SODIUM PHYTATE 


J. W. G. SMITH R. HARVARD DAVIS 
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AN animal deprived of calcium maintains a normal 
level of calcium in the body fluids (Ham et al. 1940), and 
even if calcium is very rapidly removed from the circu- 
lating blood the concentration of the ion is immediately 
restored by calcium released from bone (Hastings and 
Huggins 1933, Copp 1957). Patt and Luckhardt (1942) 
showed that when parathyroid glands were perfused with 
fluids deficient in calcium their secretion increased. 
Parathyroid hormone acts on bone (Neuman and 
Neuman 1958), and in calcium deficiency it is likely 
that calcium is released from bone through an 
increase in parathyroid secretion. Parathyroidectomised 
animals fail to maintain their plasma-calcium concentra- 
tion (plasma-[Ca]). 

There are very few studies of calcium deprivation in 
man: 

Spencer et al. (1952) gave patients intravenous infusions of 
ethylenediamine-tetra-acetic acid (E.D.T.A.), a chelating agent 
which combines with calcium to form a non-ionised complex 
(Lancet 1955). During the infusion the plasma-[Ca+ +] fell, 
but the level rapidly returned to normal when the infusion 
was stopped. The plasma-[Ca] also remains within normal 
limits if sodium phytate is given to prevent the intestinal 
absorption of calcium. Phytic acid is the “ anticalcifying 
factor ” of cereals; it probably has the composition of inositol 
hexaphosphate, and it binds calcium in an insoluble complex 
(Mellanby 1949). Henneman et al. (1956, 1958) gave, to 
forty-one patients with renal stones, sodium phytate 9 g. daily 
and a diet containing very little calcium. The fecal excretion 
of calcium increased by 90-250 mg. daily and the urinary 
excretion of calcium fell. Phosphorus derived from the 
hydrolysis of phytate was absorbed, and the urinary excretion 
of phosphorus increased. The plasma-[Ca] apparently hardly 
changed. 

To investigate the role of the parathyroid glands in 
the normal response to calcium deprivation, we gave 
sodium phytate to patients with parathyroid deficiency. 





* Seconded from the Public Health Laboratory Service of the 
Medical Research Council. 
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The results led us to extend the investigation to patients 
in whom the possibility of parathyroid insufficiency 
could only be suspected; in this way we were able to 
show that there is a condition of partial parathyroid 
insufficiency, which Kramer had postulated in 1936. 


The Investigation 
Normal Plasma Values 

Normal values for the plasma-[Ca] and plasma-inor- 
ganic-phosphate (plasma-[P]) were established on a 
strictly random sample of eighty-two women from the 
Rhondda fach. 

The range of plasma-[Ca] in the normal women was 
8:9-10°8 mg. per 100 ml.; mean 9-72, s.D.+0-37 mg. 
The range of plasma-[P] was 2-4—4-7 mg. per 100 ml.; 
mean 3°5, S.D.+0-75 mg. 


Methods 

The patients took a diet containing 140-170 mg. of 
calcium daily, and sodium phytate 9 g. daily in divided 
doses. In most cases the low-calcium diet was begun 2 
or more days before the phytate was started, and phytate 
was given for at least 5 days; but in three of the later 
experiments phytate was given for only 3 days. 

Plasma and urine were analysed for calcium (Kramer 
and Tisdall 1921, Shohl and Pedley 1922) and phosphate 
(Gomori 1942). 


Patients 

The patients were selected from those being followed 
after thyroidectomy. There were three groups: 

1. Three patients (cases 1-3) with established parathyroid 
insufficiency, who required treatment to maintain a normal 
plasma-[Ca] and freedom from tetany. 

2. Two patients (cases 4 and 5) who, after operation, had 
had tetany or other symptoms of hypoparathyroidism, but 
who had apparently recovered and did not require treatment 
for tetany. 

3. Nine patients (cases 6-14) who had not had clinical 
evidence of parathyroid insufficiency after operation, but 
whose plasma-[Ca] was at times less than the arbitrarily selected 
value of 9-3 mg. per 100 ml. 

In addition control observations were made on three 
patients who had not undergone thyroidectomy, and 
who had no evidence of parathyroid deficiency. 


Patients in Group 1 

Case 1, aged 49, had a partial thyroidectomy for thyro- 
toxicosis in July, 1956. The wound was infected and a sinus 
persisted until March, 1957. She had tetany immediately 
after operation, and again in January, 1957. Her plasma-[Ca] 
was then 6 mg. per 100 ml. Her symptoms remitted with 
calcium lactate 15 g. daily and calciferol 5 mg. daily, and she 
took this treatment intermittently. When she was admitted 
to hospital for the experimental study she had been having 
calcium but not calciferol. Her plasma-[Ca] was 8-5 and her 
plasma-[P] 4-6 mg. per 100 ml. 

Case 2, aged 29, had a subtotal thyroidectomy for thyro- 
toxicosis in December, 1954. She had tetany 6 days after 
operation, and for 4 months she had cramps and paresthesiz, 
but she had no later symptoms of tetany although she was not 
having any treatment. Her plasma-[Ca] immediately after 
operation was 7-0 mg. per 100 ml. and it subsequently remained 
at about that level. At the time of our study it was 8-2 mg. per 
100 ml., and the plasma-[P] was 4-5 mg. per 100 ml. She had 
no symptoms other than paresthesiz in the legs brought on 
by kneeling. 

Case 3, aged 39, had a subtotal thyroidectomy for a diffuse 
nodular goitre in February, 1957. She had tetany for 4 days 
after operation and had to be given calcium intravenously. 
A week later her serum-[Ca] was 6-4 mg. per 100 ml. She 
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Fig. 1—Changes in the plasma [Ca] and [P] in the three patients 
of group 1, with hypoparathyroidism. 


was treated with small doses of calcium lactate—3 g. daily, 
equivalent to 0°6 g. calcium daily—and the serum-[Ca] rose 
to 8-0-9-1 mg. per 100 ml. The plasma-[P] was 3-7-4-5 mg. 
per 100 ml. With this treatment she continued to have 
occasional paresthesia and cramps in the arms. 


Patients in Group 2 

Case 4, aged 56, had a partial thyroidectomy for thyro- 
toxicosis in August, 1958. She had paresthesia for 10 weeks 
after operation but no tetany. When she was seen 8 months 
later her plasma-[Ca] was found to be in successive weeks 8:9, 
9-3, and 9-2 mg. per 100 ml. She had minor symptoms which 
had been attributed to an anxiety state, but she was otherwise 
well. 

Case 5, aged 44, had had a subtotal thyroidectomy in 1939 
and again in 1957 for thyrotoxicosis. She had an attack of 
tetany after the first operation, but no further symptoms of 
parathyroid insufficiency until after the second operation, and 
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then she had only par- 
esthesia, numbness, 
and cramps in the feet. 
These symptoms have 
persisted, and she com- 
plains of feeling tense. 
At follow-up her 
plasma-[Ca] was 9-0 
mg. per 100 ml. 
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plasma-[P]. None had 
had tetany after opera- 
tion, but some had had 
cramps or paresthesiz 
at other times. 


Fig. 2—Changes in the plasma [Ca] and 
[P] in the two patients of group 2, 
without symptoms of hypoparathy- 
roidism. 


Results 
Plasma Values 

Determinations on the plasma were made daily, but the 
results are reported only in summary form. 

The normal response.—In the three control subjects 
who had the low-calcium diet and sodium phytate the 
plasma [Ca] and [P] remained within normal limits. 
These results accord with the data of Henneman et al. 
(1956, 1958). 
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evidence of hypoparathyroidism. 


Patients in group 1.—Preliminary observations on cases 
1-3 with established hypoparathyroidism showed that 
when their treatment with calcium was stopped for 3 weeks 
they suffered no serious effects; only one patient had any 
symptoms, and these were mild. The plasma-[Ca] fell 
by less than 1 mg. per 100 ml. 

Fig. 1 shows what happened when phytate was given: 

The plasma-[Ca] rapidly fell. The plasma-[P] increased, 
but this change did not correlate with the changes in [Ca] 
and may have been the result of increased intake of phosphorus 
derived from phytate. Within 1-3 days the patients had 
tetany. The spasms could be controlled with intravenous 
injections of calcium gluconate, but otherwise the plasma-[Ca] 
remained abnormally low as long as the patients continued 
their low-calcium diet. This was so even if the phytate was 
stopped. 

Patients in group 2.—Cases 4 and 5 had had some 
evidence of hypoparathyroidism after operation, but 
they had apparently recovered. Yet in both. these 
patients the plasma-[Ca] fell to abnormally low levels 
with phytate (fig. 2). The maximum change was 
achieved in 3 days; the fall in plasma-[Ca] did not 
produce tetany. 

Patients in group 3.—The criterion for the selection of 
cases 6-14 was that their plasma-[Ca] was less than 


THE PATIENTS WITHOUT EVIDENCE OF HYPOPARATHYROIDISM (GROUP 3) 












































. Lowest [Ca] 
Date of Plasma-[Ca] Plasma-protein h 
Case no. Age (yr.) operation | (mg. per 100ml.) (g. per 100 ml.) Symptoms | Page 5 100 ml.) 
6 43 1956 8-9-9:5 7-4 Tiredness | 7-6 (day 3) 
| 7-2 (day 6) 
7 51 1931 | 8-9 73 Lethargy | 8-1 (day 2) 
1946 | 
1952 
8 | 43 1955 | 9 92 72 Cramps and abdominal colic | 8:1 (day 2) 
9 | 43 1956 8-8-9-3 6-6 Muscular cramps | 9:2 (day 5) 
10 | 26 1952 Carpopedal spasms during only pregnancy in 1958; 8-6 (day 3) 
1953 | 9°2-9-4 paresthesiz occasionally 
1955 | 
1l | 60 | 1933 | 8:9-9-5 63 Paresthesiz and recent cramps | 9-3 (day 5) 
12 34 1954 9-0 58 Attacks of falling without loss of consciousness; 8-4 (day 4) 
| cramps and paresthesiz 
13 | 42 | 1953 | 9010-5 7-0 None | 8-6 (day 3) 
14 | 35 | 1944 | 9-1 7:2 Paresthesie beginning 12 months after second | 85 (day 3) 
| 1957 operation | 
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9:3 mg. per 100 ml.—i.e., at about the lower limit of 
normal. The nine patients in this group inevitably 
include some with normal parathyroid function; but, as 
may be seen from the table, only two of them maintained 
their plasma-[Ca] above 9 mg. per 100 ml. when they 
were given phytate. In four the plasma-[Ca] fell to 
8-4—8-6 mg. per 100 ml. While we look upon this as an 
abnormal response it is unlikely to be of great clinical 
import. In the other three patients the plasma-[Ca] fell 
to 8-1, 8-1, and 7:2 mg. per 100 ml., results that are clearly 
abnormal (fig. 3). In the patients who were followed the 
plasma-[Ca] returned to normal in 1 or 2 days after the 
phytate was stopped. 


Urinary Excretion of Calcium and Phosphorus 


Urinary calcium and phosphorus was estimated in all 
the group-3 patients except two. This did not contribute 
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Fig. 4—The changes in the urinary excretion per 24 hours of calcium 
and phosphorus in case 4 


any information of value, and the findings need only be 
summarised briefly. 


The urinary excretion of calcium fell to 6-40 mg. daily, 
and the fall did not correlate with the fall in plasma-[Ca]. 
The urinary excretion of phosphorus usually increased, 
in some cases to as much as 2 g. daily, but in two patients 
of group 1 there was no increase. This presumably means 
the phytate was not hydrolysed in the gut. Fig. 4 illus- 
trates the usual type of response. 


Discussion 


The results show that the ability to maintain a normal 
plasma-[Ca] in the face of deprivation of calcium depends 
on normal parathyroid function. They also reveal that 
after thyroidectomy a patient may have sufficient para- 
thyroid tissue to maintain a normal plasma-[Ca] under 
ordinary circumstances, but insufficient to respond to the 
test of calcium deprivation. The possibility of partial 
parathyroid insufficiency (Kramer 1936) is thus confirmed. 
Kaiser and Ponsold (1959) recently arrived at the same 
conclusion from a study of the ability of patients to 
recover from hypocalcemia produced by az infusion of 
E.D.T.A. 


The exact clinical importance of partial parathyroid 
insufficiency remains to be determined, though it is 
already obvious to us that unrecognised parathyroid 
insufficiency can account for much disability in patients 
who have had a thyroidectomy. If they happen not to 
have frank tetany they are liable to be thought neurotic, 
and even with tetany a diagnosis of neurosis is likely to 
be made if the serum-calcium is not low at the time of 
examination. 


In patients who have had a thyroidectomy, symptoms 
such as lassitude, abdominal cramps, eczema, and various 
psychological disorders including depression and the 
so-called premenstrual tension syndrome, may be due to 
hypoparathyroidism (Kramer 1936, Reinberg and Sidi 
1959). In hypoparathyroidism a fall in plasma-[Ca] is 
not a constant finding, but it appears that a low-calcium 
diet with the addition of phytate 9 g. daily for 3 days will 
cause the plasma-[Ca] to fall abnormally low, thus making 
the diagnosis clear even in patients whose parathyroid 
insufficiency is only partial. 

Our results are in some ways unexpected. Firstly, the 
number of patients found to have parathyroid insufficiency 
was surprisingly large. Except for the women in group 1 
they were all drawn from an unselected group of forty-six 
women who had had a thyroidectomy, in the practice of 
one of us (R. H. D.). At least five of those tested did 
not respond normally to calcium deprivation. This 
suggests that damage to the parathyroid glands must be 
common, although accidental removal of the parathyroids 
during thyroidectomy must now be uncommon. The 
glands are supplied by the inferior thyroid artery, and 
presumably they are damaged by a reduction in their 
blood-supply. 

But—and this brings us to the second unexpected 
feature—the glands normally can hypertrophy: why do 
they not do so when they have been damaged during 
thyroidectomy? Two explanations may be offered: 
(1) that damage to the vascular supply limits hypertrophy, 
and (2) that the glands in these cases have in fact 
become sufficient for ordinary needs, their inadequacy 
being revealed only by the special strain of calcium 
deprivation. 

Summary 

Patients were given sodium phytate and a diet low in 
calcium, and were thus deprived of calcium. In those 
with normal parathyroid function the plasma-calcium 
(plasma-[Ca]) remained normal. 

In patients with hypoparathyroidism the plasma-[Ca] 
fell sharply, showing that the normal response depends on 
parathyroid function. 


A number of patients who had had a thyroidectomy 
without evidence of parathyroid insufficiency showed an 
abnormal fall in plasma-[Ca]. It is suggested that they 
had partial parathyroid insufficiency; this condition may 
be fairly common. 


We are indebted to Prof. A. L. Cochrane and Dr. Peter Oldham 
for their help in enabling us to study the people of the Rhondda 
fach; to Mrs. M. Lewis and Miss M. Hopkins for technical assistance; 
and to Messrs. E. R. Squibb & Sons and Ciba Laboratories, Ltd., 
for supplying sodium phytate. We are grateful to Prof. H. 
Scarborough for his help and encouragement at all stages of this 
work, 
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MUCOVISCIDOSIS AS A FACTOR IN CHRONIC 
LUNG DISEASE IN ADULTS 


A. J. KARLISH A. L. TARNOKY 
M.D. Rome, M.R.C.P. Ph.D. Lond., F.R.I.C. 
CHEST PHYSICIAN BIOCHEMIST 


ROYAL BERKSHIRE HOSPITAL, READING, BERKS 


CHRONIC lung infection, once regarded as a frequent 
complication of mucoviscidosis, is now accepted as an 
inherent part of this condition (Andersen 1958), and it 
may present with slight or no pancreatic involvement. 
In this widened concept of the disease the diagnosis can 
now be made by the finding of raised sweat-electrolyte 
concentrations (di Sant’Agnese et al. 1953, di Sant’Agnese 
1956a), and it no longer depends on estimations of 
pancreatic enzyme. 

Our interest in the problem goes back to May, 1958, 
when we saw a girl of 5, who had, for 3 years, had recur- 
rent staphylococcal lung infections leading to pulmonary 
fibrosis with dyspnoea, cyanosis, and much finger clubbing. 
There was no clinical or laboratory evidence of pancreatic 
deficiency; her sweat-electrolyte levels were raised 
(chloride 83 mEq. per litre and sodium 83 mEq.); she 
had a positive fingerprint test (Shwachman and Gahm 
1956) indicating a high sweat-chloride content, and two 
of her four close relatives tested were also finger-print- 
positive. This appeared, therefore, to be an example of 
genetically determined mucoviscidosis in which lung 
disease, and not pancreatic impairment, was the predom- 
inant feature. 

We then decided to examine the possibility that a 
proportion of cases of chronic non-tuberculous lung 
disease, in adults as well as in children, might be forms 
of mucoviscidosis. 

Patients and Methods 


Our series so far comprises forty-eight patients (twenty- 
three male, twenty-five female), and eighteen healthy 
controls (nine male, nine female). Thirty-three patients 
were adults, aged 13-60 (mean 32), and the rest were 
children, aged 4~-12 years (mean 8). Eleven controls were 
adults, aged 13-45 (mean 29), and seven were children, 
aged 5-11 years (mean 9). 

The patients chosen for investigation were attending the 
Reading chest clinic under such diagnostic labels as 
chronic bronchitis, emphysema, asthma, and bronchiec- 
tasis. 

The criteria for selection were recurrent or chronic lung 
disease of some years’ standing, absence of tuberculosis, and, 
in many cases but not all, a family history of similar non- 
tuberculous lung disease. The controls were eleven healthy 
adults without personal or family history of respiratory illness, 
and seven children convalescing from primary tuberculous 
infection but otherwise free from lung disease. 

Sodium and chloride levels were estimated in the sweat 
collected by the plastic-bag method (Tarnoky 1958) in all 
sixty-six cases. Fingerprint-chloride tests (Shwachman and 
Gahm 1956) were done on eighteen patients and sixteen of 
their close relatives. Fecal trypsin (Tarnoky 1958) was 
estimated in ten children. Bronchography was done in thirty- 
two cases. In addition, corticotrophin tests (Prout and Snaith 
1958) were performed in four children with mucoviscidosis, 
and their urinary 17-ketosteroid (Norymberski et al. 1953) 
and 17-hydroxycorticosteroid (Appleby et al. 1955) outputs 
were measured. 

Results 

The distribution of sweat-electrolyte levels is shown in 
the figure. 

Our normal limits (marked in broken lines) are higher than 
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the 60 mEq. per litre of chloride and 70 mEq. of sodium 


recently quoted (Lancet 1960, Bohn et al. 1959, Koch 1960) , 


and are nearer 65 mEq. for chloride and 80 mEq. for sodium. 
A well-differentiated group of abnormally high values appears 
at the top right-hand corner; this group comprises twelve 
patients, eleven of whom are adults, with sweat values for 
chloride of 66-99 mEq. per litre (mean 82) and for sodium 
83-134 mEq. per litre (mean 103). The eleven adults (seven 
men, four women) were aged 14-60 (mean 34). 

One other case was suggestive. A boy of 11 years had sweat- 

chloride of 62 mEq. per litre, and sweat-sodium of 78 mEq., 
and a positive fingerprint test; his father, who had chronic 
bronchitis and a duodenal ulcer, had sweat-chloride of 90 mEq., 
and sweat-sodium of 99 mEq. One only of the controls, a 
healthy man aged 26 with no history of lung disease, had a 
raised sweat-chloride level of 70 mEq. per litre. 
The electrolyte levels in our abnormal group are lower 
than those quoted in the United States (di Sant’Agnese 
1956b) for children with more acute pancreatic forms of 
the disease, but they agree with those published by 
Bohn et al. (1959) and Koch (1960) who, like us, studied 
adults. There was no striking difference between the 
sweat-electrolyte levels of our adults and children; but 
in twelve younger children (aged 3 months to 3 years), 
who were not part of this series and in whom the diagnosis 
of mucoviscidosis was excluded, the values were 1-39 
mEq. of chloride (mean 18) and 5-35 mEq. of sodium 
(mean 22) per litre. These results are even lower than 
those of Webb et al. (1957), and agree with the finding 
of lower normal levels in early childhood reported by 
Dancis et al. (1957). 

Fingerprint tests gave a number of false negative 
results, perhaps owing to slow rates of sweating in out- 
patient departments. All the fecal trypsin estimations in 
the children of this series were normal. 

The 32 bronchograms (24 bilateral) were done in an 
attempt to correlate sweat-electrolyte levels with the 
severity of lung changes. 4 bronchograms were classified 
as normal, 4 as doubtful, 14 as abnormal, and 10 as 
grossly abnormal. No distinct abnormality was seen; 
the extent varied from minor irregularities of bronchial 
outline to gross bronchiectasis. Of the twelve patients 
with abnormally high sweat electrolytes five had grossly 
abnormal bronchograms, five had abnormal ones, one 
was doubtful, and one was normal—this small group 
accounting for a high proportion of abnormal broncho- 
grams. 
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RESULTS OF CORTICOTROPHIN TESTS ON CHILDREN WITH 











MUCOVISCIDOSIS 
| 17-hydroxy- 
Sweat a | corticosteroids 
| electrolytes | oF oe “ng (mg. per ml. 
| | Age (mEq. per litre) | urine-vol.) | of 24-hr. 
Patient; Sex | (yr.) | urine-vol.) 
| | Before | After | | Before | After 
| Sodium | Chloride! cortico-| cortico-| cortico-| cortico- 
| | H } trophin trophin) trophin| trophin 
B.P.| M| 7 73 | 80 | 1-0/315, 1-6/875| 1-9/315|10-3/875 
Sr.iF |} 8 83 | 83 | 0-4/105) 1-7/400) 1-2/105) 9-8/400 
 - M | 2!/, 77 120 | 0-6/175) 2-0/720) 0-7/175| 8-2/720 
M.C.#| M | 1'/,) 152 | 144 | 07/80 | 0-8/100) 14/80 | 1-3/100 
| | ! 





* Diagnosed in 1957 as mucoviscidosis. Sister died when 6 months old; 
mucoviscidosis confirmed at necropsy. Readmitted in 1958 for cortico- 
trophin test, but had tonsillitis on the 4th day of test. 


di Sant’Agnese and his colleagues (1953, 1956b, 1958) 
have stated that adrenal disease is not a factor in muco- 
viscidosis, though the high sodium content of both 
sweat and saliva is suggestive of adrenocortical insuffi- 
ciency. Corticotrophin tests were performed in four 
children (three of them not part of the present series) who 
had been diagnosed as cases of mucoviscidosis. 

They were given 20 mg. corticotrophin gel intramuscularly 

twice daily for 4 days, and their urinary 17-ketosteroids and 
17-hydroxycorticosteroids were determined on the day before 
the test and on the 4th day. The results are given in the table. 
Three of the four cases had normal adrenocortical function, 
while in the fourth acute tonsillitis interfered with the results 
of the test. 
Bohn et al. (1959) and Gochberg and Cooke (1956) have 
done repeated sweat-electrolyte determinations during 
deoxycortone-loading tests (Conn 1949) and their results, 
like ours, showed no evidence of adrenal deficiency. 


Discussion 

So long as the diagnosis of mucoviscidosis depended 
on demonstrating depressed pancreatic function, incom- 
plete forms of the disease with respiratory infection but 
normal pancreatic activity were missed. The introduction 
of sweat-electrolyte measurements enabled us to study 
such cases and to explore the wide field of chronic lung 
disease. The main difficulty has been the selection of 
cases; here we had nothing to guide us except the known 
genetic nature of the disorder, always bearing in mind 
that a family history of chronic lung disease could be due 
to environmental rather than hereditary causes. Given 
these difficulties, we think that finding twelve suggestive 
cases in a miscellaneous group of forty-eight, and in 
particular eleven cases among thirty-three adults, warrants 
further study. 

Three of our eleven adults with abnormal sweat 
electrolytes had peptic ulcers, but until recently we have 
not specifically pursued this point, the significance of 
which has become apparent since Bohn et al. (1959) 
reported seventeen cases of peptic ulcer in forty-one 
adults with mucoviscidosis. These observations recall 
earlier comment on the high incidence of gastric and 
duodenal ulcers in bronchitic patients (Latts et al. 1956). 


Summary 

Eleven of thirty-three adults, and one of fifteen children 
(with a further suggestive result in a boy of 11), attend- 
ing a chest clinic and previously diagnosed as having 
bronchitis, emphysema, asthma, or bronchiectasis, had 
abnormally high sweat-electrolyte levels consistent with 
mucoviscidosis. 

Several relatives of the three patients so far examined 
also had high sweat-chloride values. 


A genetically determined mucoviscidosis factor seems 
likely to be present in a significant proportion of adults 
with chronic non-tuberculous lung disease. 

The children not in our series were under the care of Dr. J. J. 
Kempton, and we are grateful that he referred them for biochemical 
investigation. We also wish to thank Dr. W. S. Holden of Oxford 
for many of the bronchograms; and Dr. J. C. Booth, Dr. B. D. 
Chalkley, and Dr. P. K. Hammick for their help with sweat- 
electrolyte tests. 
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ANTIBIOTIC SENSITIVITY OF 
STAPHYLOCOCCI FROM NOSES 
OF VETERINARY SURGEONS AND FARMERS 
H. WILuraMs SMITH 
D.Sc., Ph.D. Lond., F.R.C.V.S., Dip.Bact. 
W. E. CRABB 
F.I.M.L.T. 
From the Animal Health Trust, Farm Livestock Research Centre, 

Stock, Essex 

RECENTLY Gould (1957, 1958) indicated that the 
presence of penicillin in the environment is an important 
reason for the high proportion of penicillin-resistant 
strains of Staphylococcus aureus found in the noses of 
hospital staff, patients not being treated with penicillin, 
and workers in penicillin factories. 

We made a similar survey of strains isolated from the 
noses of veterinary surgeons, since they handle penicillin 
frequently, and to a lesser extent other antibiotics. 
Farmers were also examined because they seemed to be 
the most appropriate control group although they 
occasionally administer antibiotics to their own animals. 


Materials and Methods 

Within a few hours of collection, nasal swabs were incubated 
at 37°C for twenty-four hours in 25 ml. of Robertson’s cooked- 
meat medium (‘ Oxoid’) to which were added 8:0°% sodium 
chloride and 0:4°% sterile bovine serum. Subcultures were 
then made on to milk-agar plates (Mackie and McCartney 
1953). These were incubated at 37°C for twenty-four hours and 
then left at room temperature for a further twenty-four. 

Wherever possible, 12 staphylococcal colonies which were 
shown by means of the slide ‘‘ coagulase” test to produce 
clumping factor (Duthie 1954) were picked from each plate. 
These strains were purified by replating and then tested for 
sensitivity to penicillin, tetracyclines, streptomycin, and 
chloramphenicol (Smith and Crabb 1960) and for the produc- 
tion of penicillinase (Gots 1945), hemolysin (Elek and Levy 
1950) and opacity in egg-yolk medium (Gillespie and Adler 
1952). 

Results 

The results of examining nasal swabs from 200 veterin- 
ary surgeons and 200 farmers are shown in the table. The 
carrier-rate of Staph. aureus was approximately the same 
in the two groups, but penicillin resistance was about four 
times commoner among the strains from the veterinary 
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ANTIBIOTIC-RESISTANT STAPHYLOCOCCI IN NASAL CARRIERS AMONGST 
200 VETERINARY SURGEONS AND 200 FARMERS 














_ | Veterinary surgeons | Farmers 

Carriers of Staph. aureus (%) 34-0 38-0 
Carriers whose Staph. aureus 

were penicillin-resistant (%) 88-3 (30-0) 21-1 (8-0) 
Carriers whose Staph. aureus | 

were resistant to  tetracy- | 

clines, eran chlor- 

amphenicol ( (%) a 14:7 (5-0) 2°6 (1-0) 





The figures in parentheses are the percentages of total veterinary surgeons 
or farmers. 


surgeons (88%) than among those from farmers (21% 
In one carrier only in each group were both penicillin- 
sensitive and penicillin-resistant strains isolated; the 
others appeared to harbour either all penicillin-sensitive 
or all penicillin-resistant strains. 

There was no great difference between the degree of penicil- 
lin resistance of the resistant strains isolated from the veterinary 
surgeons and of those isolated from the farmers. Of those from 
the veterinary surgeons, 60%, were inhibited by 0-2-1-0 unit 
of penicillin per ml., 28° by 1-0-10 units per ml., and 12% by 
10-25 units per ml. All these strains produced penicillinase. 
The strains classed as sensitive were inhibited by less than 0-1 
units of penicillin per ml. 

Strains of Staph. aureus resistant to antibiotics other than 
penicillin were found more often in veterinary surgeons (10 
persons) than in farmers (2 persons). The strains from 9 of 
the 10 veterinary surgeons were also penicillin-resistant; those 
from 4 were resistant to tetracyclines, from 3 to streptomycin, 
from 1 to tetracyclines and streptomycin, and from 1 to 
tetracyclines, streptomycin, and chloramphenicol. Those from 
the 10th were tetracycline-resistant. The strains from the 2 
farmers were also resistant to penicillin; from one to tetra- 
cyclines and from the other to streptomycin. To inhibit their 
growth, the tetracycline-resistant strains from veterinary 
surgeons and farmers required 16-500 wg. oxytetracycline 
hydrochloride per ml., the streptomycin-resistant strains 400 
ug. streptomycin sulphate per ml., and the chloramphenicol- 
resistant strain 50 ug. chloramphenicol per ml. Of the anti- 
biotic-resistant strains isolated from veterinary surgeons, 21% 
produced $-hemolysin. All produced opacity in egg-yolk 
medium. 

Discussion 

It is unlikely that the veterinary surgeons had acquired 
their penicillin-resistant strains of Staph. aureus from 
animal patients receiving penicillin. The contact between 
veterinary surgeons—particularly those engaged in 
agricultural practice—and their patients receiving peni- 
cillin is infrequent and brief compared with the contact 
medical and nursing staffs of hospitals have with theirs. 
Also the resistant strains isolated from the veterinary 
surgeons, as a group, had characters resembling human 
rather than animal strains; only a minority of them 
produced $-hzemolysin (Elek and Levy 1950) and all 
produced opacity in egg-yolk medium (Adler et al. 1953). 

There seems little reason to think that the much higher 
proportion of penicillin-resistant strains in veterinary 
surgeons was due to the veterinary surgeons having been 
treated with penicillin more often than the farmers. No 
precise information was obtainable from the farmers, but 
about 20% of the veterinary surgeons with resistant 
strains had had some form of penicillin treatment in “‘ the 
last year or so”. Therapy played no part at all in 
accounting for the 10 veterinary surgeons harbouring 

strains resistant to the other antibiotics, since none of 
them had received antibiotic therapy. 
We must conclude, therefore, that the principal factor 


in the high incidence of penicillin-resistant strains of 
Staph. aureus in the veterinary surgeons was the penicillin 
in their environment. Veterinary surgeons handle 
penicillin frequently in powder, liquid, and ointment, and 
the conditions of general veterinary practice are such that 
there is much greater opportunity for contamination with 
these preparations than there is in a human hospital. 

Our findings not only support those of Gould (1957, 
1958) but indicate that penicillin has a very limited value 
in the treatment of staphylococcal infections in veterinary 
surgeons. They suggest, too, that this will become true 
of othér antibiotics unless more stringent precautions are 
taken when handling these agents during the treatment of 
animals. 

Summary 

88% of the strains of Staph. aureus isolated from the 
noses of veterinary surgeons were penicillin-resistant. 
The corresponding figure for farmers was 21%. 

The proportion of strains resistant to tetracyclines, 
streptomycin, or chloramphenicol was also higher in the 
veterinary surgeons (15%) than in the farmers (3%). 

The high incidence of resistant strains in the veterinary 
surgeons is probably related to the fact that they handle 
antibiotics frequently. 


We are grateful to Miss Barbara Weeks and Miss Linda Kelly for 
their capable technical help and to Dr. K. C. Sellers and Dr. R. E. O. 
Williams for helpful suggestions made during the course of this work. 
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a 


THE association of sickle-cell disease and pregnancy | 


has interested obstetricians for many years. The first 


— 


report of pregnancy in sickle-cell anemia is by Syden- | 
stricker in 1924. In 1931 Yater and Mollari described a | 


case with fatal outcome due to a crisis. Kobak et al. 
(1941) made the first detailed survey of the effects of 
sickle-cell anemia on pregnancy and concluded that the 


combination of both conditions was rare, the foetal and | 


maternal mortality high, and obstetric complications 
much increased. Although most authors have agreed 
with Kobak et al. about the increased maternal and 
foetal risks, Anderson and Busby (1949) and Adams et al. 
(1953) reported series with no maternal deaths. 

It is only since the introduction of filter-paper electro- | 


= Present address: Neurological | Institute, Leiden, Netherlands. 
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TABLE I—BREAKDOWN OF CASES 
“os Average as 
: No. of Total no. of | Maternal . Wh: Surviving se ? Genotype of Genotype of 
Genotype cases pregnancies deaths Abortions Stillbirths infants (present series) parents children 
ss 9 17 0 1* 2t 14 51b.100z. 8 AS \ 19 . 
> 2AS 
S“*F” 1 5 0 | 0 0 5 7Ib. 8oz. AS and A“ F” » oF 
1s*ro 
I AS 
SC 7 17 0 2* 0 15 6 lb. 9 oz. . » oe 
4s 4 
28S 








* All in previous pregnancies. t One stillbirth ( 


phoresis of hemoglobins by Spaet (1953) that the 
differentiation of sickle-cell anemia from its variants has 
become possible in routine hospital practice. Series of 
cases Of sickle-cell anemia published before this date 
undoubtedly included examples of sickle-cell/hamo- 
globin-C disease and sickle-cell thalassemia. In conse- 
quence it is difficult to evaluate reports prior to 1954. 
Abrams (1959) has shown that the possession of the 
sickle-cell trait does not represent a hazard in pregnancy. 
Smith and Conley (1954) and Edington (1957) have sug- 
gested that pregnancy is especially hazardous in sickle-cell/ 
hemoglobin-C disease. Abrams and Schwartz (1959) 
and Alper et al. (1959), on the basis of a few selected 
cases, concur with this view. On the other hand, Sackner 
et al. (1959) suggest that it is only in pregnancy that some 


TABLE II-——PERTINENT Goece PERBENES 


case 3) in present series; one in course of previo us pregnancy. 


patients with sickle-cell/hemoglobin-C disease have 
symptoms and that these symptoms are no more frequent 
or hazardous than in sickle-cell anemia. 

In view of these conflicting opinions a report of our 
own observations may be of interest. 

The Patients 

17 patients with various types of sickle-cell disease 
were followed through one pregnancy and were delivered 
at the University College Hospital. 

With 2 exceptions these deliveries took place during 1957-59. 
The distribution of cases and the number and outcome of 
previous pregnancies are shown in table 1. The clinical and 
laboratory findings are summarised in tables 11 and 1. 9 of 
the patients had sickle-cell anemia, 7 had sickle-cell/hamo- 
globin-C disease, and 1 (case 10) an unusual combination of a 
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.. -. | Geno- . Joint Leg Hepato- ‘ iceaataiimeiaitide 
No. Age | Parity type Jaundice pains ane megaly megaly Fever —— Comments 
1 30 5 Ss + (P.P.) + t+ — +(P.P.) Crisis _ on 4th day P.P. "First symptoms 
| attributable to sickle-cell anamia, 
aged 28 yr. 
2 26 1 SS + + +(p.p.) | Scars + = +(P.P.) Jaundice fom | Childhood. Joint pains 
from 18 yr. Crisis at 21 and 23 3 yr. 
3| 2 1 Ss +++ t + _ ? - + Emergency admission at 28 52 w vith joint 
pains and severe anamia. Intra- 
uterine death. Bone-marrow megalo- 
blastic. Responded t to folic acid. 
4 26 4 Ss t +(P.P.) Scars PP.) - (P.P.) Jaundice with all pregnancies. Cc crisis from 
3rd to 6th ¢ day 
5 20 1 SS t 2 - ae —} "Abdominal crisis 36 wk. “Sud dden | collay apse 
on 6th day p.p. Acute cardiac failure. 
Another | crisis 5 weeks later 
6 20 1 Ss ++ ‘ ++ C esarean section. Stormy post- operative 
course. Three previous admissions, 
one for art throdesis right hip. 
7| a 1 Ss - + _ to - - P.P.) Cc gsarean section 
8 38 1+1) SS Slight | — - -- - —} Episodes of acute dyspnoea a and chest pain 
at 38 wk. Cesarean section 
9 17 1 Ss ~ Scars ++ Crisis at 20 wk, and 34, wk. with severe 
jaundice. Unilateral hematuria at 
22 wk. Evidence of folic acid deficiency 
at 34 wk. 
10| 25 5 S+Fi — -- - = (P.P.) —? Fever rey to ’ thrombophlebitis on n 6th 
day P.P. 
11; 19 | 1 SC + _ Scars +(P.P.) Splenic infarct. 13th day P.P. Jaundice 
and leg ulcer, aged 8 yr. 
12 19 1+1) SC - (P.P.) - (P.P.) —? ‘Fev er and joint pain 4- “6th d ay P.P. 
13; 39 | 5+1/| SC - — -- 2 No complications 
144) 23 |1 sc _ _ _ - - —? “No complications 
15 | 32 2 sc - - — (P.P.) _ -- 3 No complicatio ns 
16 19 1 oc a + - }- - 1 Slight joint pains at 38 wk 
17; 28 | 4 sc - - _ + ~ --4 "No compli ation 
P.P. = post partum. S.C.D. = sickle-cell disease. 


made in course of investigation of anemia. 


a Diagnosis 
made in course of electrophoretic survey (Went 1957). 


2. Diagnosis 


‘ . Diagn osis following routine hematological investigation. 
4. Diagnosis as result of family study. 



































518 SEPTEMBER 3, 1960 ORIGINAL ARTICLES THE LANCET SEI 
TABLE III—MAIN LABORATORY FINDINGS ( 
pai 
} . . . 0 | Bilirubin (mg. per 100 ml.) ‘ 
Lowest Hb Highest Hb Reticulocytes White cells Hb F (% of | ‘ pos 
No. | Genotype (g. per 100 ml.) (g. per 100 ml.)} % (range) (per c.mm.) total Hb) Conjugated Total Transfusions Sp) 
1 ss 6-7 8:8 9-23 11,000 9 0-5 25 Nil dis 
2 SS 6-8t 8-8 8-15 15,900 5 0-6 1-6 Nil we 
3 Ss 4:1* 9-6t 5*-30 16,000 3 12:0 16-0 2500 ml in | 
4 ss 7:2 9:7 6-38 10,000 11 08 23 Nil 
5 ss | 6-7 9-9F 10-25 15,000 6 0-5 1-1 500 ml tox 
6 Ss 5-8t o1t =| 0-5+-31 4,000 6 0-7 | 4-0 500 ml 
7 ss | 8:3 9-2 7-8 13,000 5 0-3 0-5 Nil 
8 Ss 73 11-0t 3t-20 10,000 | 10 0-6 1:3 5 x 500 ml ant 
9 | ss 5-3* 9-1 19-50 10,000 14 03 1-6 Nil 
10 | SEF 12-0 13-4 1-3 7000 27 0-3 0-6 Nil ane 
11 SC 7-6 10-1 5-6 6000 2:0 05 23 Nil 
12 sc | 10-0 115 Es 4000 2-4; 13 0-1 0-6 Nil 
13 | SC ip 10-4 be 5000 1:3; 16; 12 ih ae Nil an 
“Mm | se 8-6 11-1 3-5 7000 3-9-2-2 0-4 0-8 Nil 
15 SC 10:8 11-7 3-7 4000 0-7 0-5 0:8 Nil exe 
16 | SC 9-6 10°6 7 11,000 2 0-1 0:3 Nil 
- | & 10-9 123 11 5000 1-8 0-3 0-7 Nil obs 
re 
* Folic-acid deficiency. + After transfusion. t Postpartum hemorrhage. oe 
; ‘ — . ‘ ; —— tim 
sickle-cell gene with a thalassemia-like gene. This case has to produce a fall in hemoglobin level, a rise in free | the 
been described elsewhere (Went and MaclIver 1958a). Differ- bilirubin, and an increased reticulocytosis. We have | as 
entiation between these types of sickle-cell disease was made never observed this combination of circumstances which | pe 
primarily by hemoglobin electrophoresis. In case 10 the jg required for the diagnosis of a hyperhemolytic crisis. i 
absence of anemia and the high percentage of foetal hamo- ml 
globin pointed to the correct diagnosis which was later con- Maternal Hazards pre 
firmed by family studies. ; ; The main symptoms of sickle-cell disease and the twe 
The differentiation of sickle-cell essay ge from sickle-cell complications of pregnancy are shown in table m and \ 
oi ola anage wrt rmalhewralh grag oiler Eat hz 
ee oe ee ee” 8 In sickle-cell anemia moderate to severe exacerbations dise 
of our experience (Went and MaclIver 1958b) we are confident othe & in 8 of 9 oe Whe 195 
that these 9 patients had sickle-cell anemia with the possible of the ecase were scen in © OF OUF patients. ese pues 
exception of case 9 in whom there was considerable spleno-  €Xacerbations were usually painful crises and produced a P08 
megaly, which is rather unusual in adult sickle-cell anemia. wide range of symptoms, including apparent pulmonary eet 
However, both the mother and the infant of this patient had infarction in case 8 and cardiac failure in case 5. her 
the sickle-cell trait. In case 7 the pregnancy did not appear to influence the ma) 
Complications severity of the disease, which was mild, and there was no } a 
The most striking complications in sickle-cell disease ce te ei ic ig an = — of observa- pes 
are acute episodes or crises which may affect the patient tion. In most cases the manifestations of the disease were more 5 
; : frequent and more severe in the puerperium than in the Ag 
= ee ways. ; si antenatal period. In 2 cases (1 and 2) complications were nor! 
Singer et al. (1950) described three types of crisis: hyper- only observed post partum. The increased incidence of and 
hemolytic, aplastic, and a combination of the two. There is exacerbations during the puerperium has been noted by din 
also the well-recognised painful crisis which appears to be due several authors but the reason for it is not clear. It has been je 
to erythrostasis of sickled red cells (Golding et al. 1959) and —_ suggested that a crisis may be precipitated both by infection pe 
is commonly observed in bones, joints, abdomen, and chest. and anemia but there was no evidence of infection in these ate 
It is usually associated with fever and leucocytosis but not patients and there was no significant change in the hemoglobin sign 
with a significant fall in hemoglobin. Diggs (1956) has given _ levels from those in the antenatal period. It 
good evidence that there is no increased destruction of red Pre-eclampsia arose in 2 of the 9 cases (2 and 5) of sickle-cell | the 
cells in the painful crisis, nor in any other acute episode anzmia, but was mild and did not seem to be a major hazard It si 
related to sickle-cell anzmia. Our own experience confirms in spite of previous reports (Beacham and Beacham 1950, repo 
this view, since in the majority of painful crises which we have Margolies 1951). Hamaturia was seen in 1 patient with glob 
seen the hemoglobin level and reticulocyte count have sickle-cell anemia: no reason for this was found and it is | prot 
remained steady. In patients who had an acute episode considered to be an incidental manifestation of sickle-cell aia 
associated with a low hemoglobin and reticulocyte level, bone- disease. The association of hematuria and sickling (including aa 
marrow examination has enabled us to demonstrate either especially the sickle-cell trait) is well recognised (Alleyne and y 
folic-acid deficiency (as in cases 3 and 9) or an aplastic crisis. Went 1959). perf 
Although patients with sickle-cell disease are commonly In sickle-cell/hemoglobin-C disease clinical manifesta- | sick 
jaundiced there is considerable individual variation (see tions attributable to the disease were not striking. 
table 111). Case 6 has been followed over a period of seven . Sr 
years and has constantly had a high level of free bilirubin. TABLE IV—COMPLICATIONS cesa: 
At the opposite extreme case 7 has never shown an nage anen 
elevated bilirubin. It seems likely that such marked iia beta sectic 
. “ae . . . ompii in 
individual variations may be caused by a varying level . | §s > SF contr 
of the liver enzyme (glucuronidase) necessary for the - - anen 
conjugation of bilirubin. Sometimes jaundice is of an J°#nt Pains . (mild) SIX yi 
obstructive type (case 3) but this is usually of short Abdominal crisis  .. “ .- | + ; the f 
: ° 4 “a Acute cardiac failure .. 1 aa | es 3 
duration and often accompanies an abdominal crisis. The Splenic infarction. _ 2 a Sickle 
liver may then increase in size, and it is possible that the ort ¢ dmanog a | : ee We In ca 
resultant congestion interferes with the excretion of the Hematuria .. 1 . “ foetal 
“6 oes ‘ ; Thrombophlebitis <A “<< | 1 ° 
large quantities of bilirubin normally produced in sickle-  Pre-eclampsia.. .. 2 | 1 |) “ais not i 
; Folic-acid deficiency .. i «e os | : 
cell anemia. Cesarean section a 3 ee | 3 | | jee 
er 


An increase in the rate of hemolysis might be expected 
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Complications were absent in 4 cases. Very slight joint 
pains were noted in case 16. Case 11 had a splenic infarct 
post partum and case 12 had a mild crisis also post partum. 
Splenomegaly (a common feature in sickle-cell/hamoglobin-C 
disease) was noted in 5 cases. Scars from healed leg ulcers 
were seen in only 1 case. Again, when symptoms were present 
in the disease they seemed to occur in the puerperium. Mild 
toxemia was present in case 15. 

In case 10 where the unusual combination of an S 
and an F gene occurred, no complications were seen 
apart from a postpartum thrombophlebitis. 

It has been suggested (Duckett and Davies 1953, Smith 
and Conley 1954) that pregnancy may precipitate acute 
exacerbations of the disease for the first time. Our 
observations confirm this since in our series there were 3 
previously asymptomatic primiparas (cases 5, 8, and 9) 
with sickle-cell anemia, who had symptoms for the first 
time during pregnancy. Case 4 only had symptoms in 
the course of earlier pregnancies. There were 6 previously 
asymptomatic cases of sickle-cell/hamoglobin-C disease 
and of them only 1 showed any symptoms and these were 
mild and postpartum. The only case (number 11) with 
previous symptoms had a splenic infarct which occurred 
two weeks postpartum. 

With regard to reports suggesting that the maternal 
hazard may be greater in sickle-cell/hamoglobin-C 
disease than in sickle-cell anemia (Smith and Conley 
1954, Edington 1957), our experience in Jamaica is 
conflicting. No serious complications, either maternal or 
foetal, were seen in any of our 7 cases of sickle-cell/ 
hemoglobin-C disease. The reason for this discrepancy 
may be the accepted variation in the clinical course of 
this condition in the non-pregnant. In many instances 
the abnormality may remain clinically undetected and 
may only be uncovered in the course of family studies. 
A good example of this situation is case 17 who had 
normal and uneventful deliveries of her four children, 
and was only diagnosed during investigation of her 
eldest child who had sickle-cell anemia. We have up to 
the present seen 88 cases of sickle-cell/hamoglobin-C 
disease and more than half of these have never had any 
significant symptoms. 

It is likely that pregnancy does not materially affect 
the natural history of sickle-cell/hamoglobin-C disease. 
It seems permissible therefore to suggest that previous 
reports dealing with fatal cases of sickle-cell/haemo- 
globin-C disease or those with severe exacerbations are 
probably highly selected and do not take into account 
the asymptomatic cases which would have been diagnosed 
only if routine hemoglobin electrophoresis had been 
performed. The same may to a lesser degree be true for 
sickle-cell anzemia. 


Delivery and Foetal Hazard 

Spontaneous deliveries occurred in 14 instances, but 
cesarean section was performed in 3 cases of sickle-cell 
anemia. In case 6 the decision to perform a cesarean 
section was taken because of a grossly deformed and 
contracted pelvis, which was a result of her sickle-cell 
anemia. She had had an arthrodesis of her right hip 
six years previously for avascular necrosis of the head of 
the femur. The association of this latter condition and 
sickle-cell disease is well known (Golding et al. 1959). 
In case 7 the cesarean section was performed because of 
fetal distress, and the presence of sickle-cell anzemia did 
not influence the decision. In case 8 there were repeated 
episodes of chest pain and dyspnoea at 38 weeks in an 
elderly primigravida with an unstable fcetal lie. The 


decision to perform a cesarean section was dictated by 
the clinical manifestations of sickle-cell anemia. 

Histological examination of the placenta was performed 
in 10 instances and was unhelpful. 

The average birth-weight in the series (table 1) is 
5 lb. 10 oz. for the children of mothers with sickle-cell 
anzmia, and 6 lb. 9 oz. for those with mothers who have 
sickle-cell/heamoglobin-C disease, as compared with an 
average figure for this hospital of 7 lb. 4 oz. This 
difference cannot be accounted for by prematurity, 
although the precise duration of the pregnancy was not 
always certain. Hypertension in pregnancy is a recognised 
cause of low birth-weights in full-term infants, and it is 
likely that this low birth-weight is related to the dimin- 
ished uteroplacental blood-flow known to occur in hyper- 
tension (McClure Browne and Veall 1953). A study of the 
uteroplacental blood-flow in sickle-cell disease would be 
valuable. It may be permissible to postulate that erythro- 
stasis of sickled rec cells does occur in the uterine and 
decidual arterioles. Alternatively the reduced birth-weight 
might be explained by the decreased amount of protein 
and other essential growth factors available to the foetus 
as a result of the increased requirement for these sub- 
stances in a mother with hemolytic anemia. 

It is stated that there is a high foetal loss in sickle-cell 
disease. The cause is not known, but it seems that there 
is an increased risk of intrauterine death or premature 
delivery in the event of a crisis. The literature has been 
reviewed recently by Curtis (1959). In a series of 64 
pregnancies in sickle-cell anemia and sickle-cell/hemo- 
globin-C disease he reported 52% surviving children in 
sickle-cell anemia and 65:1% in sickle-cell/hamoglobin-C 
disease. These figures correspond closely to those 
previously reported. In the present series (table 1) there 
were no abortions and there was only one intrauterine 
death (case 3) associated with an episode of severe anema 
in which the bone marrow was shown to be megaloblastic. 
Treatment with folic acid produced a striking reticulocyte 
response and improvement of hemoglobin level additional 
to that attributable to blood-transfusion. 

In previous pregnancies not observed in this hospital 
three abortions occurred out of 19 pregnancies in the 
whole series. In addition one viable infant was lost in a 
multipara (case 1) in the course of her fourth pregnancy. 
It occurred after a prolonged labour of 60 hours at home 
without medical care. This patient gave no symptoms 
referable to sickle-cell anemia until 2'/, years after the 
stillbirth. She came from a large family described else- 
where (MacIver and Went 1958). 


Management 

Patients with sickle-cell disease in pregnancy should in 
general be treated conservatively. They should be seen 
in the antenatal clinic more frequently than usual and 
should be carefully followed hzematologically. Patients 
with sickle-cell disease usually have adequate iron stores, 
and although there can be no harm in giving oral iron, 
parenteral iron therapy is contraindicated unless there is 
definite evidence of iron deficiency. Careful attention 
should be paid to a good diet of adequate protein content. 
Patients should be admitted to hospital a few weeks before 
delivery or at the first sign of a crisis. Considerable 
clinical evidence exists that infections may precipitate 
crises in sickle-cell disease, and antibiotics may therefore 
be indicated. During a crisis the patient should be treated 
conservatively and confined to bed. Treatment of sickle- 
cell disease with anticoagulants, corticotrophin, alkalis, 
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and acetazolamide have all been advocated but do not 
seem to produce any significant effect. 

Patterson and Sprague (1959) suggest that blood- 
transfusions in patients with sickle-cell anemia are in 
general contraindicated, and our own experience confirms 
this. Should the hemoglobin level fall below 6-0 g. per 
100 ml., however, transfusion is required. The normal 
hzmoglobin level in sickle-cell anemia is around 8-0 g. 
per 100 ml. (Went and MaclIver 1958b) and in pregnancy 
the hemoglobin level is not normally lower. If a patient 
with this level of hemoglobin is transfused an inhibition 
of erythropoiesis results. In cases 5, 6, and 8 blood- 
. transfusion resulted in a sharply diminished reticulo- 
cytosis and a temporary fall in bilirubin level. These 
returned to normal for sickle-cell anzmia as soon as the 
patient’s hemoglobin level had fallen to about 8-0 g. 
per 100 ml. Although there are undoubted advantages in 
a patient having a high hemoglobin level at the time of 
delivery, Henderson (1950) reported 17 immediate 
reactions with 3 deaths in forty-four transfusions in 
sickle-cell anemia. 

Anesthesia during delivery or cesarean section does 
not in our experience present any special hazard provided 
oxygenation is adequate. Oxygen therapy per se is not 
required unless there is dyspnoea or evidence of fcetal 
distress. Unless indicated by other obstetrical complica- 
tions there is no reason for premature induction of labour. 


Inheritance and Incidence 


Wherever possible the hemoglobin genotypes of the 
parents and children of the patients with sickle-cell 
disease were determined. In the sickle-cell anzmia 
group all the parents and all the children studied carried 
a sickle-cell gene (table 1). This is good supporting 
evidence that this group does not include any significant 
number of cases of sickle-cell thalassemia. From our 
knowledge of the incidence of the sickle-cell trait in 
Jamaica (10-4%, Went 1957) one would expect approxi- 
mately 1 in every 10 of these women to marry a man with 
the sickle-cell trait. This is confirmed by our results 
since a child of a woman with sickle-cell anemia (case 6) 
also suffers from sickle-cell anemia. The diagnosis in 
this case was made when the child was 2!/, months old. 
One patient with sickle-cell/hemoglobin-C disease (case 
17) also married a man with the sickle-cell trait and of the 
offspring 2 children have sickle-cell anemia, 1 has sickle- 
cell/hemoglobin-C disease, and 1 the hzemoglobin-C 
trait. It is of interest that in the series of children born 
of mothers with sickle-cell/hamoglobin-C disease there 
is a striking preponderance of the C gene. Although the 
series is small we are convinced of its significance because 
we have regularly observed the same finding in other 
families. From a knowledge of the inheritance of S and C 
genes, which are alleles, this observation is difficult to 
explain, but it raises the possibility that in some way a C 
gene may have a better chance of resulting in a viable 
infant. 

A comparison of the incidence of sickle-cell disease in 
pregnancy in our own series with published data on 
Negro patients in the United States shows a remarkable 
discrepancy. Anderson and Busby (1949) reported 11 
cases from the Johns Hopkins Hospital over a 20-year 
period (an incidence of 1 in 1296 deliveries), Beacham 
and Beacham (1950) found 24 cases in New Orleans over 
12 years (1 in 1666), while Adams et al. (1953) reported 
13 cases in Memphis over 12 years (1 in 2075). In Jamaica 
at the University College Hospital 15 of the 17 cases 


reported here were studied between January, 1957, and 
December, 1959. During this period there were 4500 
deliveries, which gives an incidence of 1 case of sickle-cell 
disease in 300. It is possible that even during this period 
of intensive study a few asymptomatic cases passed 
through the obstetric department undiagnosed. However 
this may be, the maximum calculated incidence {f of 
sickle-cell anemia and sickle-cell/hzmoglobin-C disease 
together in the general population reaches a figure of 1 
in 235 which approaches our observed figure in this 
series. For the purpose of the calculation it is assumed 
that all affected children have reached adult life and are 
of normal fertility, an assumption which though not 
strictly justified, does not materially affect the calculation 
since either an increased mortality or decreased fertility 
would lower the calculated incidence figure, which would 
then be even nearer to the observed figure. 

The coincidence of sickle-cell disease and pregnancy 
in this series is 4 to 6 times more frequent than in previous 
reports. In fact, sickle-cell disease seems to be as frequent 
amongst pregnant women in Jamaica as in the general 
population. This is in sharp contrast to the previously 
accepted concept that many women with sickle-cell 
disease were either infertile or incapacitated or died at 
an early age. The fact that very many patients with 
sickle-cell disease in Jamaica do survive to adult life has 
been noted by Went and MaclIver (1958b), who found 
nearly half their cases to be over 15 years of age. This 
finding was not in keeping with the estimated survival- 
rate of 20° in the United States (Neel 1951), or of 1 
to 14% in Africa (Vandepitte and Colaert 1955, Jacob 
1957). It seems permissible to conclude that one of the 
factors responsible for the much higher incidence of the 
disease in pregnancy is this apparently greater chance of 
survival of Jamaicans with sickle-cell disease. However, 
the principal reason for the comparatively large number 
of cases in this series must have been the adoption of 
routine tests for sickling in all pregnant women with a 
hemoglobin level below 10-0 g. per 100 ml. In all cases 
with positive sickling tests, further laboratory investiga- 
tions were undertaken, and 3 of the cases were discovered 
in this way. 5 other cases were discovered in the course 
of an electrophoretic survey to determine the incidence 
of abnormal hemoglobins. Diamond (1959) has recently 
reported a series of cases of sickle-cell/hamoglobin-C 
disease in pregnancy seen in London. 3 of these were 
migrants from Jamaica. 

It seems that sickle-cell disease may be almost as 
frequent among pregnant women as among the general 
population in Jamaica. 

Summary 

(1) 17 patients with sickle-cell disease were followed 
through pregnancy. 9 of them had sickle-cell anzmia, 
7 had sickle-cell/hemoglobin-C disease, and 1 had an 
unusual form of sickle-cell thalassemia. 

(2) The maternal and foetal hazards are discussed, and 
seem to be considerably less serious than in most other 
reports. Complications were more frequent in the 
puerperium. 5 out of 7 cases of sickle-cell/hzmoglobin-C 
disease had no complications at any time. 

(3) The birth-weight of the infants in this series was 
very much below average. 
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(4) The incidence of sickle-cell ; disease amongst | 


+ The calculated figures are derived from a study of the incidence 


of the S and C genes in 1018 pregnant women attending the | 


antenatal clinic (Went 1957). Of these women 10-4% had the 
sickle-cell trait and 3-0% the hemoglobin-C trait. 
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pregnant women in Jamaica seems to be very similar to 
the incidence in the general population. 
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Addendum 

After this article had been completed, one patient (case 17), 
who has sickle-cell/hamoglobin-C disease, came to hospital 
with her eldest child who has sickle-cell anamia. The child 
had a hemoglobin level of only 2-0 g. per 100 ml. and was found 
to be in an aplastic crisis. At this time the mother was 20 
weeks’ pregnant. 3 weeks later she returned with her third 
child who also has sickle-cell anemia, again in an aplastic 
crisis (hemoglobin 1-6 g. per 100 ml.). At this time the 
mother’s hemoglobin level was 10-2 g. per 100 ml., but 2 
weeks later she herself had to be admitted to hospital in an 
aplastic crisis (hemoglobin 4-6 g. per 100 ml.). She also had 
pain in the back, wrists, and shoulders. 

She was given a blood-transfusion, after which she developed 
a splenic infarct and an attack of acute dyspnoea. The radio- 
logical picture confirmed a clinical diagnosis of pulmonary 
infarction. This patient was very ill, and in fact her crisis was 
as severe as anything we have seen in sickle-cell anemia. 
Large numbers of nucleated red cells persisted in the peripheral 
blood for 2 weeks. After she had been in hospital for 11 days 
she aborted, after which there was very rapid improvement 
of her clinical state. 4 days after the abortion she had become 
apyrexial and her pulse-rate had returned to normal. There- 
after her haemoglobin level rapidly improved. 

The occurrence of 3 cases with an aplastic crisis in one 
family is of great interest and will be reported in detail else- 
where. 


PRIMARY BILIARY CIRRHOSIS 
A CASE WITH SYSTEMIC LESIONS AND 
CIRCULATING ANTI-TISSUE ANTIBODY 
IAN R. Mackay * 
M.D. Melb., M.R.C.P., M.R.A.C.P. 

ASSISTANT TO THE CLINICAL RESEARCH UNIT OF THE WALTER AND 
ELIZA HALL INSTITUTE OF MEDICAL RESEARCH AND THE ROYAL 
MELBOURNE HOSPITAL, VICTORIA, AUSTRALIA 
THE finding in 1957 of complement-fixing antibodies 
to human tissue antigens in the serum of a patient with 
primary biliary cirrhosis suggested that autoimmunity 
may play a role in the pathogenesis of this disease (Mackay 
1958). The present investigations on a similar patient 
Studied in our unit have provided additional evidence 

relevant to this hypothesis. 


* Working with the aid of a grant “from the ‘National Health and 
Medical Research Council of Australia. 


Case-report 


A 50-year-old housewife was first seen in the Royal Mel- 
bourne Hospital in March, 1959. 3 years previously she had 
noticed persisting pruritus, pigmentation of the skin, and 
tiredness. These symptoms had begun a few weeks after 
hysterectomy for uterine prolapse; prolonged ileus had com- 
plicated the postoperative period. She had had severe lower 
back pain for 6 months. 3 months before admission she had had 
a productive cough, and later pneumonia. Additional symp- 
toms included sore and “ gritty ’’ eyes, yellow sclere, dark 
urine, and pale stools. She had lost 10 kg. in weight. She had 
not had hepatotoxic drugs, and no case of infective hepatitis 
was known in her neighbourhood. She had had syndactyly 
from birth. 

The skin showed brown pigmentation and slight jaundice, 
but no spider nevi or xanthomata. There was firm, regular, 
non-tender eulargement of the liver to 4 cm. below the right 
costal margin; the spleen was just palpable. The urine con- 
tained a trace of albumin and the centrifuged deposit showed 
only epithelial cells. 


Investigations 

The hemoglobin was 9-7 g. per 100 ml., and the white-cell 
count was normal. The prothrombin index was 64°, of normal. 
The lupus-erythematosus-cell test and Wassermann reaction 
were negative. The gastric secretions contained no free hydro- 
chloric acid. The range of vaiues for serum constituents 
(per 100 ml.) over a 30-day period were: bilirubin, 1-7—2-8 mg. ; 
albumin, 3-1-3-4 g.; globulins, 3-7-4-4 g.; y-globulin, 1-6-1-8 
g.; alkaline phosphatase, 57-74 King-Armstrong units; chol- 
esterol, 368 mg.; total lipids (fasting), 1540 mg.; urea (blood), 
69-75 mg.; calcium, 9-6-10 mg.; and phosphorus, 2°6-3-2 mg. 
The cephalin-flocculation test varied from — to +++, 
being most often negative. The range for the serum oxalacetic- 
glutamic-transaminase was 45-103 units. A 6-day fat-balance 
estimation showed 78°%, absorption of dietary fat. A calcium 
balance and an intravenous calcium-infusion test were inter- 
preted as indicating both osteomalacia and osteoporosis. 

The complement-fixing titre of the serum to human liver and 
kidney antigens (A.C.1.F. reaction of Gajdusek 1958) was con- 
sistently raised, ranging from 128 to 256. Circulating anti- 
bodies to thyroglobulin (titre 160) were demonstrated by the 
tanned-red-cell hemagglutination reaction, although there was 
no clinical evidence of thyroid disease. 


X-ray Examinations 

The lumbar spine showed bony rarefaction and vertebral 
collapse; no zones of decalcification were seen, although the 
right pubis was irregular in outline. The gallbladder func- 
tioned normally and contained a single gallstone. 


Laparotomy 

The extrahepatic biliary system was normal apart from a 
single gallstone in an otherwise normal gallbladder. The 
operative cholangiogram showed the extrahepatic bile-ducts to 
be patent and undilated, and the intrahepatic ducts to be 
slightly finer than normal. Cholecystectomy was performed, 
and biopsies were taken. 


Biopsy Studies 

Fibrosis and infiltration with lymphocytes and plasma-cells 
in the portal tracts of the liver suggested an active chronic 
non-obstructive cholangitis (fig. 1). The cellular infiltrations 
occasionally formed follicles and invaded the liver lobules. 
Polymorphonuclear leucocytes were scanty. The changes 
were those of an early primary biliary cirrhosis. 

Biopsy of the right kidney (figs. 2 and 3) showed striking 
changes. The cortex was densely infiltrated with lymphocytes 
and plasma-cells; there was considerable tubular destruction 
and some glomerular sclerosis. 

Suction biopsy of the stomach (fig. 4) revealed severe chronic 
atrophic gastritis with loss of specialised cells and invasion of 
the mucosa with lymphoid aggregates. 


The gallbladder wall was histologically normal. A cystic 
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Fig. 1—-Liver biopsy specimen showing fibrosis and focal collections 
of lymphocytes and plasma-cells invading the liver lobules from 
the portal tracts. The changes are those of an early biliary 
cirrhosis. (Hzematoxylin and eosin. xX 100.) 


duct lymph-node showed follicular hyperplasia and sinus 
catarrh. A skeletal muscle biopsy specimen from the abdominal 
wall was normal. 

Summary.—A 50-year-old woman presented with 
pruritus, jaundice, and backache. Biochemical tests 
indicated biliary obstruction and hyperlipidemia. Laparo- 
tomy showed no evidence of extrahepatic biliary obstruc- 
tion. Circulating antibodies to human tissue antigens 
were demonstrable. Lymphoid-cell infiltrates were 
present in biopsy specimens from the liver, renal cortex, 
and gastric mucosa. 

Discussion 

Many names have been coined for the idiopathic non- 
obstructive biliary cirrhosis of middle-aged women, 
including xanthomatous, intrahepatic, non-obstructive, 
cholangiolitic, and Hanot’s biliary cirrhosis. Primary 
biliary cirrhosis (Ahrens et al. 1950), however, is the 
most widely accepted term. 





Fig. 3—Kidney biopsy specimen. One glomerulus shows capsular 
thickening and adhesions, the other is sclerosed. There is tubular 


Fig. 2—Kidney biopsy specimen. The renal cortex shows disorgan- 
isation of architecture, glomerular and tubular destruction, and 
diffuse cellular infiltration: interstitial nephritis. (H. & E, 
x 100.) 


Primary biliary cirrhosis has been regarded essentially 
as a disease of the liver, the other manifestations such as 
xanthomatosis, portal hypertension, and bone-disease 
being secondary. But the biopsy specimens from the liver, 
kidney, and stomach in the present case enable concepts 
of primary biliary cirrhosis to be taken a stage further. 
These showed in common both destruction of tissue and 
dense aggregates of lymphocytes and plasma-cells, indi- 
cating that the process responsible for the cholangiolar 
lesion may involve other organs as well: thus, primary 
biliary cirrhosis of the liver may in fact represent but one 
manifestation of what is potentially a multi-system 
disease. 

The circulating complement-fixing antibodies to human 
tissue antigens in primary biliary cirrhosis are in keeping 
with our previous findings. Such antibodies are not 
regarded as having cytotoxic properties or organ speci- 
ficity, but rather as indicating that immunological 
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Fig. 4—Gastric biopsy specimen, showing diffuse atrophic gastritis 
with focal collections of lymphoid cells in the deeper layers of the 
(H. & E. 100.) 





damage. The cellular infiltrate comprises lymphocytes, pl 
cells, and histiocytes. (H.& E. xX 400.) 
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mechanisms are somewhere at fault. Significantly, the 
disease most consistently associated with such high titres 
of anti-tissue antibody is systemic lupus erythematosus 
(Mackay and Larkin 1958). 

At present, it is surmised that non-circulating anti- 
bodies, or what Burnet (1959) terms “ immunologically 
competent cells’, are implicated in the pathogenesis of 
tissue-destroying immunopathies. This type of immune 
reactivity also subserves delayed, tuberculin, or homo- 
graft immunity. In autoimmune disease immunologically 
competent cells react damagingly with tissue components, 
liberating fresh antigen; this leads to further stimulation 
of immunologically competent cells to fresh damage, and 
thus to the establishment of a self-perpetuating disease 
process. 

How such diseases are initiated is uncertain. In the 
case of thyroiditis, Roitt and Doniach (1958) favour an 
immune response to “ unfamiliar’ or normally “ inac- 
cessible ” thyroid antigens which may be liberated after 
cell damage of any kind. In terms of Burnet’s clonal 
selection hypothesis (1959), somatic mutation among 
immunologically competent cells could, in the absence 
of the normal homeeostatic control, lead to proliferation of 
“ forbidden ”’ clones of cells capable of reacting with host 
components previously tolerated. The occurrence and 
emergence into activity of such mutations may be deter- 
mined by constitution, the ageing process, endocrine 
imbalance, or other factors. The anti-host reactions of 
lymphoid neoplasms, which Kaplan and Smithers (1959) 
have recently compared with “homologous disease”’ of 
experimental animals, may also be cited as examples of 
tissue damage attributable to “‘ forbidden ” clones. 

Thus there is evidence that primary biliary cirrhosis 
should be classified within the group of tissue-destroying 
immunopathies. These are best exemplified at present by 
Hashimoto’s thyroiditis, but they may also include 
Sjégren’s disease, the lupoid type of chronic hepatitis, 
and related manifestations of visceral lupus erythema- 
tosus. Some of these conditions often occur singly, but, 
as in the present case, there may be random patterns of 
systemic disease. 

Summary 

As in a case previously reported from this unit, primary 
biliary cirrhosis in a 50-year-old woman was associated 
with an increased serum level of y-globulin and elevated 
titres of complement-fixing antibodies to human liver and 
kidney antigens. 

Biopsy specimens from the liver, kidney, and stomach 
all revealed pronounced parenchymal damage and dense 
infiltrations of lymphoid cells. 

These serological, biochemical, and histological findings 
provide further evidence for the inclusion of primary 
biliary cirrhosis within the group of visceral immuno- 
pathies, which includes Hashimoto’s disease, Sjégren’s 
disease, lupoid hepatitis, and related manifestations of 
visceral lupus erythematosus. 

; I am indebted to Dr. Mary Ralston for assistance with histological 
interpretations; to Mr. E. Matthaei for the photomicrographs; to 


Dr. Roger Melick and Dr. Sara Weiden for biochemical data; and to 
Miss Lois Larkin for performing serological tests. 
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Mucu has been written about heart-disease compli- 
cating pregnancy, and it is known that between 1-5 and 
3% of women attending antenatal clinics have some 
form of heart-disease. This, however, is mostly rheu- 
matic (Hamilton and Thomson 1941, Mendelson 1944, 
Stromme and Kuder 1946, Haig and Gilchrist 1949, 
Vander Veer and Kuo 1950, Fitzgerald et al. 1951). 
There is little mention of ischemic heart-disease, and, as 
serious atheroma is uncommon in women of childbearing 
age, it is unusual to see clinical evidence of it at this 
time. Bramwell and Longson (1938) and Campbell 
(1947) said that they had never encountered it, and Jones 
(1951) reported only 1 case of true angina of effort 
among 1500 pregnant cardiac patients seen during fifteen 
years. 

Improved diagnosis and increased interest in athero- 
sclerosis have led to a better understanding of its varied 
aspects, and many physicians have now reported women 
with known ischemic heart-disease becoming pregnant 
(Horowitz et al. 1943, Levine 1951, Mendelson 1952, 
Klein et al. 1953, Oliver 1953, Lyons and Lyons 1954, 
Forssell and Brunila 1957). Such, however, are usually 
older women, and the atheroma is often associated with 
hypertensive heart-disease, diabetes mellitus, or familial 
hypercholesterolemia. Judging by the literature, myo- 
cardial infarction during pregnancy or in the immediate 
postpartum period is rare. Spiegelberg’s original case of 
a woman with angina who had a normal delivery and 
survived was published in 1871, and in 1952 Mendelson 
could find only 21 reported cases which appeared con- 
sistent with this diagnosis. 

Many of the earlier ones, of course, were unproved, 
occurring as they did before the days of electrocardio- 
graphy or even before myocardial infarction was generally 
recognised as a clinical entity. The first confirmed case 
during pregnancy was described by Katz in 1922, though 
six years before this Kolisko (1916) had reported a death 
from coronary thrombosis a month after delivery. It 
was not until 1935 that the first case with electrocardio- 
graphic proof of infarction was reported by Reiss and 
Frankenthal, and occasional authentic cases have appeared 
since then to make a total of 26—23 during pregnancy or 
labour and 3 in the puerperium (see table 1). 

We have recently diagnosed myocardial infarction in 
association with pregnancy in two young women. One, 
aged 22, had a major anterior infarct two weeks from 
term, and the other, aged only 17, had a posterior infarct 
six days after delivery. Neither had severe anzmia, 
hypertension, diabetes mellitus, or other metabolic dis- 
order. 
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I II I aVR aVL aVF VI V2 V3 V4 VS V6 ratio was 1/7-8. With rest in bed and seda- 
tion she made uneventful progress. When 
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i a -free and appeared to be in d 
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Discussion 


! oa an ie Bipaeecn Much is now known about blood- 


lipid patterns and how they can be in- 

fluenced or altered by hormones or 

diets, but the role of fat metabolism in 

ae — the ztiology of atherosclerosis remains 

“oe oi tae aa eee ii | _— sentient lack of demonstrable 

cause-and-effect relation is well exem- 

plified in pregnancy. During normal 

VV pregnancy the lipid pattern alters con- 

~~} siderably: the total cholesterol increases 

and its distribution between the « and 

Fig. 1—Serial electrocardiograms in case 1, showing the pattern of recent anterior lipoproteins alters ~ resemble that 

transmural myocardial infarction. found in men with ischemic heart- 

disease, more cholesterol being attached 

Cases to the 6 lipoprotein (Oliver and Boyd 1955). Of the many 

Case 1.—The patient, aged 22, was well until July 13, 1957, substances that have been used therapeutically or experi- 

when she was in the 38th week of her second pregnancy. While mentally to influence the plasma lipids, cestrogens are 

shopping, she experienced sudden severe central retrosternal among the most effective in restoring the so-called non- 

pain, which radiated to her left shoulder and down her left atherosclerotic pattern (Eilert 1949, Barr 1953). Yet during 

—_— When admitted » hospital, she was sweating and pregnancy, when circulating oestrogens greatly increase, 
anxious and had vomited several times. There was no signi- : 

the effect seems to be exactly the opposite. 


ficant personal or family medical history. : : aero rig 
The pain persisted intermittently for two days and serial In spite of this change in lipid distribution, coronary 


electrocardiograms showed the pattern of recent anterior trans- disease in pregnancy is rare. Many complex hormonal 
mural myocardial infarction (fig. 1). The serum-cholesterol and metabolic changes are taking place at this time, and 
level was 265 mg. per 100 ml. She was treated with rest we must suppose either that the pregnant woman’s intima 
and sedation, and, to avoid the strain of labour, cesarean section is in some way protected from her “ atherogenic ” lipid 
ae pag thn rng tot ata oe pattern or that these patterns are not in fact causally 
(6 lb. 11 oz.) was well. She remains well, and is normotensive, related to thrombosis or atherosclerosis. If the former 
with no symptoms to suggest ischemic heart-disease. She #8 true, an occasional breakdown of the protective 

mechanism would explain the myocardial infarcts which 


has in fact completed another pregnancy, this time without iy , 
incident, delivering herself almost exactly two years after her occur at this time. These may be the result of thrombosis 


cardiac infarct. Six months after this delivery her serum- in otherwise healthy coronary arteries, as in the case 

cholesterol was 270 mg. per 100 ml. and her 8-lipoproteins described by Muir (1960). 

es a patient, a primigravida, was only 17 and Changes in the circulating lipids during pregnancy are 

rather unintelligent. She had had occasional choreiform move- gr adual, cdkaemen Pace oo the a Ni and then 

ments of her upper limbs and head for about four years. These diminishing slowly during the later weeks and puerperium 

had become more severe during the second half ofher pregnancy, (Oliver and Boyd 1955, Watson 1957). It might be 
expected that most myocardial infarcts would take place 


and had caused her much anxiety. She went into labour . , 
three weeks before term, delivering herself spontaneously, in the 8th month when the lipid pattern is most abnormal. 


on Dec. 28, 1958, of a baby weighing 4 lb. 10 oz. Soon Yet in only 1 of the reported cases has it occurred at this 
afterwards she became emotionally upset and was seen bya _ time, the rest being widely scattered and almost equally 
psychiatrist, who took her under his care as a case of chorea givided between the first and second halves of pregnancy. 
gravidarum. F : A quarter have been before the end of the 2nd month 

ae mee wes ne Tieey of acute Seumetn, on (table 11) at a time when the measurable alteration in lipid 
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electrocardiogram was recorded on Jan. 8, 1959, when P é 

unexpectedly the pattern of a recent posterior myocardial Patterns 1s relatively small. ; 

infarction was found (fig. 2). On close questioning of the girl Few of the patients have been very young, most being 

it transpired that she had complained of 

central chest pain three days after delivery, 

was pale and clammy at that time, and had I — cea SS SS SS 

vomited. She had attributed the whole 

episode to some plums eaten shortly before. Jan.6 \ LM ™ LL | WA ELA | 
When transferred to a medical ward, she 1959 LNAL. | 

was dull and emotionally unstable, but 

there were no signs of chorea and the only | | 

evidence that she might have had active Feb.16 | | | | 

rheumatism was a serum-antistreptolysin 1959 LA Py he Alm 4 LIAN onal 08 

titre of 300 units per ml. It was also noted 

that she had active acne vulgaris. Her 

serum-cholesterol concentration was 276 Fig. 2—Electrocardiograms in case 2, showing the pattern of a recent posterior 

mg. per 100 ml., and the «/8 lipoprotein myocardial infarction. 
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TABLE I--CASES OF MYOCARDIAL INFARCTION DURING PREGNANCY OR PUERPERIUM CONFIRMED BY ELECTROCARDIOGRAPHY OR 



















































































NECROPSY 
Author Age | Blood-pressure Stage of gestation | Parous Fate Remarks 
Kolisko (1916) 1 month postpartum | Died | Thrombosis in branch of left coronary 
Katz (1922) 33 ? Onset of labour Yes Died Coronary atheroma and myocardial 
infarction 
Reiss and Frankenthal (1935) 45 210/140 Onset of labour Yes Survived | Syphilitic 
White et al. (1935) 22 | 115/70 2nd month No Survived 
; Jensen (1938) 39 | 132/86 5th month Yes Survived | Rheumatic heart-disease 
Hamilton and Thomson (1941) ? 186/110 2nd month Yes | Survived 
Goldberger and Pokress (1950) 37 ? 4th month Yes | Survived | Syphilitic. Rheumatic heart 
Leff (1950) 27 ~| «130/80 6th month No Survived , 
Mendelson (1952) 42 210/120 | 5th month | Yes | Survived | Anticoagulant therapy 
Stewart (1952) {| & |g =| eee | =  e.. | Sea 
Brock et al (1953) | 34 | 158/98 2nd month | Yes Survived | Diabetic. Anticoagulant therapy 
Antonius et al. (1955) ee | 36 | 144/98 7th month | Yes | Survived | 
Gordon (1955) { ; ; | | Died le Ses 2 proved 
Siegler et al. (1956) .. “ ++ | 38 | 152/92 | 6th week | Yes | Survived Diabetic, hypertensive. Angina 5 years. 
} | Anticoagulant therapy 
Levine and Lanning (1956). . | 37 | Not hypertensive | At term Yes | Survived | Anticoagulant therapy 
Freedman and Gilbert (1956) | 28 120/90 | 17th day postpartum No | Survived | Anticoagulant therapy 
Forel and Brunila (1957)... {| 38 | 163/49 | dst month | SS | eet | eee ow 
Myers and Sharpe (1957) .. sis [39 125/80 | 6th week Yes Survived Anticoagulant therapy 
Maternal Health Committee, Ohio | 35 | 185/110 During labour | Yes | Died | Myocardial infarction and coronary 
State Med. Assoc. (1958) H | | } | atherosclerosis 
Muir (1960) .. we oe 26 | ? 5th month | ? Died | Large thrombus in a coronary artery, 
| | | | vessels appeared norm: 
This paper {) 7 | 10% | SEPAsFfouarum | XG | Sun 
| | \ 





TABLE II—STAGE IN PREGNANCY AT WHICH INFARCTION TOOK PLACE 
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36 years old or over; and many of them had arterial 
hypertension, though there is no correlation between 
either age or blood-pressure and the stage in gestation 
when infarction took place. Of the 6 young patients, 
none of whom appeared to be hypertensive or diabetic, 
all but 1 had their infarction later in pregnancy—3 of 
them around term. 

It is interesting that most patients survived their infarcts 
and did remarkably well. Only 8 died. In 4 of these, the 
diagnoses were made retrospectively from a survey of 
death certificates or necropsy reports; in the other 4 
death was sudden and no specific treatment was possible. 
Of the 18 who survived, 8 of those recently reported have 
had anticoagulant therapy, without ill effects even when 
it was used immediately after delivery (Levine and 
Lanning 1956). 

Our patients had no specific treatment for their infarcts 
and both did well. The first had a cesarean section at 
term to spare her recently infarcted ventricle from strain 
during labour. The full precautions taken against sudden 
cardiac emergencies were fortunately not required, and 
the operation and postoperative course were uneventful. 
We think this is the correct method of delivery in such 
Cases, and it is significant that 2 of the 4 sudden deaths 
which have been reported were during labour. 





2 
5 


a 




















1 
Number of cases | 1 








Summary 


Myocardial infarction during pregnancy or the puer- 
perium appears to be rare. In the two cases recorded 
here the patients’ ages were 22 and 17. In one of them the 
condition was diagnosed only through a fortuitous 
electrocardiographic recording, and it may well be that 
cases of this type often pass unrecognised. 
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LOCAN PESSARIES IN THE TREATMENT OF TABLE I—RESULTS OF TREATMENT WITH LOCAN AND ACETARSOL 


T 
| 


























TRICHOMONAL VAGINITIS | a Wiihices 
Treatment | oe dl diate | 1 
q. H. ECKERSLEY | P | control res Late | Total 
M.B. Cantab. Tisaies | } 
LATE JUNIOR HOSPITAL MEDICAL OFFICER, LYDIA DEPARTMENT, igh for 6 days | 19 | #15 | 4 (21%) | 14 (73%) |18 (95%) 
. THOMAS’ HOSPIT. LONDON, S.E.1 * ~ y for | | 
menanased > <a i 8 | 4 | 4(60%)| 1 | 5 (625%) 
or | | | 
E. M. C. DUNLOP days | 36 32 | 4 (11%) | 12 (33%) |16 (44%) 
M.D. Lond., M.R.C.P. Jee Site fi 63 51 |: 12 (19%) | 27 (43%) |39 (62%) 
CONSULTANT VENEREOLOGIST, WHITECHAPEL CLINIC, cetarso or , ; : 
LONDON HOSPITAL, E.1, AND OLDCHURCH HOSPITAL, ROMFORD 4 days | @ 54 | 6 0%) | 22 (37%) |28 (46%) 
R. D. CATTERALL 
M.R.C.P.E. TABLE II—DEFAULTERS AND NUMBER OF PATIENTS IN EACH TRIAL 
LATE SENIOR ASSISTANT TO WHITECHAPEL CLINIC, LONDON HOSPITAL f ] 
i F | | Default | Treat: 
WE report here three small clinical trials of ‘ Locan ’ iia | Total no. ~ T 8 fener 
“ a o o.0 | of patients | a Lat because of 
pessaries for the treatment of trichomonal vaginitis. | Initial | (2-6 weeks) | sensitivity 





These trials were carried out in the clinics for venereal | 

disease at St. Thomas’ Hospital, the London Hospital, me al 4 | S 2 ; 
and Oldchurch Hospital. The results are compared with 

those of a control series which was treated with acetarsol 
pessaries. Results 

Locan pessaries each contain amethocaine gr. 1/,, The results after subtraction of initial defaulters (i.e., 
amylocaine gr. */,,, solution of benzalkonium chloride those who defaulted before treatment was finished) are 
1/, minim, lactic acid gr. 1/,, and lactose gr. 4 in anon- shown in table 1. 
staining oil-free base. Amethocaine and amylocaine have The number of defaulters and the total number of 
been shown to possess trichomonacidal activity in addition _ patients in each trial are shown in table 11. It will be seen 
to their local anesthetic action. Benzalkonium chloride that the figures are closely similar. 
is also trichomonacidal. 

Stewart et al. (1957) found that each of 68 attacks of 
trichomonal vaginitis was controlled by four weeks’ 
treatment with locan pessaries and that only 2 (3%) were 
not controlled by two weeks’ treatment. Using acetarsol 
for two weeks, 25 of 79 attacks (32%) were not controlled. 
The recurrence-rate was almost equally common after 
treatment of attacks with acetarsol and with locan— 
namely, 26% and 28% respectively. 





Sensitivity Reactions 

In 5 of the patients using locan, treatment had to be 
stopped because of untoward reactions. In 4 these took 
the form of vulval “ burning ” and irritation following 
insertion of the pessary, and in 1 there was gross vulval 
cedema and a generalised urticarial rash. 1 of these 
patients gave a history of a previous course of treatment 
with locan, and another of a previous reaction to cocaine 
lubricating ointment. None of the patients using acetarsol 


Method 
Patients in the first series were treated with one pessary developed any untoward reaction. 
night and morning for six days. Patients in the second series Conclusion 
received one pessary nightly for fourteen days. After Stewart Increasing the dosage and prolonging the period of 


et al. (1957) had suggested that the optimum treatment was 
one pessary night and morning for two weeks, a third series 
of patients were treated by that method. The control series : 
was treated with acetarsol one pessary night and morning for for two weeks gave results comparable with those 
two weeks. obtained with a similar dosage of acetarsol. Locan 
Trichomonas vaginalis was demonstrated microscopically in therefore was no more effective than acetarsol and, 
a wet smear of the vaginal discharge in all cases before treat- because sensitivity reactions occurred in 5 out of 63 
ment was started, and progress was assessed by examination patients followed in our series, these pessaries should be 
of further wet smears. If trichomonads could not be demon- used with caution 
strated immediately after treatment was completed the infesta- : 
tion was considered to have been controlled; those cases in Summary 
which trichomonads were still present were classed as immedi- 63 patients were followed after the treatment of 
ate failures, and treated by other methods. (No patient was trichomonal vaginitis with ‘Locan’ pessaries. The 
given a second course of locan, in view of the known propensity results were compared with those in a similar series of 
of local anzsthetics to give rise to sensitivity reactions.) Those 60 patients treated with acetarsol pessaries. 
en in which trichomonads recurred in the vagina within Locan pessaries administered twice daily for fourteen 
ee months of the end of treatment were classed as late d Ited in fail in 44%, of c 4 with 
failures. (No attempt was made in these cases to discriminate — ROG Sh TENCE EB CC, CE Cones, COMMpEree We 
between relapse and reinfestation as it was found impossible 46%, for acetarsol. Shorter or less intensive treatment 
with locan resulted in a higher failure rate. 


to obtain accurate information on this subject.) an . ; 
Sensitivity reactions occurred in 5 out of 63 patients. 


treatment with locan pessaries led to improved therapeutic 
results. One pessary of locan inserted night and morning 











* Present address: King’s College Hospital, London, S.E.5. Th id hat 1 : ffective 
+ Now consultant venereologist, General Infirmary, Leeds. e evidence suggests that locan is hand more . we 
; than acetarsol, and it may cause sensitivity reactions. It 
___ DR, WATSON AND OTHERS: REFERENCES—continued should therefore be used with caution if at all. 
Oliver, Boy F, PG = 8. (1955) Gi Ta. blish 
one . S. in. Sct We should like to thank Dr. C. S. Nicol for permission to publis 
Reiss, R., "Frankenthal, E. (1935) dimer. F. Obstet. Gynec. 29, 44. : : ? i i 
Siegler, A. ~— fiman, + ” Bloom, O ok — Obstet. ys 7, 306. details of cases under his care at St. Thomas’ Hospital, and Allied 
| ao mag eT) Arch, Laboratories for the supply of ‘ Locan ’ pessaries. 
| ae 4 - ag ay Therapy. Landon. e 
tromme Z uder, 46) Amer. bstet. ec. 52, 264. 
Vander Veer, J. 3 B., Kuo, P. T. (1950) Amer. Heart J. 39, 2. REFERENCE 
brag Hd 4 C. (1957) Clin. Sci. 16, 475. Stewart, H. C., Hughes, W. H., Thomas, E. G., Nixon, W. C. W. (1957) 
White, P. D., Glendy, R. E., Gustafson, P. (1935) ¥. Amer. med. Ass. 109, 863. Lancet, ii, 1028. 
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Preliminary Communication 





ATHEROSCLEROSIS AND CORONARY 
HEART-DISEASE 


RESEARCH has been hampered by the lack of a suitable 
technique for producing thrombosis in laboratory animals. 
A significant advance was, however, reported last year by 
the American workers Thomas and Hartroft,! who had 
produced myocardial infarction in the rat by dietary means. 
Applying their technique we have obtained useful infor- 
mation on the development of atherosclerosis and throm- 
bosis. In the rat, we have been able to produce lesions 
resembling those of atherosclerosis and furthermore to 
produce thrombosis without atherosclerosis. The experi- 
mental details are given elsewhere.? * 

Rats were fed two main diets. One contained 40% 
butter, 0-3% thiouracil, 5°%% cholesterol, and 2% cholic 
acid, while in the other the butter was replaced by 40% 
arachis oil. Butter contains more saturated fatty acids and 
less linoleic acid than arachis oil. Both groups of animals 
survived about a hundred days. Those fed butter died 
with obstructive thrombosis of the cardiac chambers, 
aorta, coronary arteries, and renal veins; lesions resembling 
atherosclerosis were not found. ‘Those fed arachis oil 
developed fibroelastic thickenings of the proximal aortic 
and coronary-arterial intima with some lipid infiltration 
of the base of the lesion; thrombosis was not seen. These 
experiments thus reinforce the view that atherosclerosis 
and thrombosis are not necessarily related phenomena, 
and that coronary thrombosis can occur in the absence of 
atherosclerotic plaques. 


1. Thomas, W. A., Hartroft, W. S. Circulation, 1959, 19, 65. 
2. Gresham, G. A., Howard, A. N. Brit. ¥. exp. Path. 1960, 41, 395. 
3. Howard, A. N., Gresham, G. A. Proc. Nutr. Soc. (in the press). 


Studies were also made of the cholesterol metabolism. 
In both groups plasma-cholesterol was above the normal 
level but it was much higher in the group given butter. 
We concluded, therefore, that plasma-cholesterol is not 
necessarily an index of atherosclerosis. In contrast, the 
cholesterol content of liver and spleen, which was also 
raised in both groups, was higher in the group given 
arachis oil. Essential fatty acids may therefore facilitate 
the deposition of cholesterol in the tissues and athero- 
sclerotic plaques. Though at variance with the view of 
Sinclair, who believes that atherosclerosis is caused by a 
relative deficiency of essential fatty acid, our results are in 
agreement with those of Béttcher et al.5 The latter have 
shown that with increasing severity of atherosclerosis the 
linoleic-acid content of human plaques rises. Our results 
certainly support the view that it is undesirable to feed 
saturated fats to patients with coronary thrombosis. It is 
debatable whether essential fatty acids are a suitable 
replacement, since they may facilitate the deposition of 
cholesterol in atherosclerotic plaques. 

Current work is directed towards establishing which 
glycerides in butter and arachis oil are responsible for the 
different lesions observed in our experiments. To this 
end, we are feeding the above-mentioned diet in which 
butter is replaced by different animal or vegetable fats or 
synthetic glycerides. 

G. A. GRESHAM 


M.A., M.D. Cantab. 
University Lecturer in Pathology 


A. N. HowarpD 


M.A., PH.D. 
Member of the Scientific Staff 


Department of Pathology, 4 
of the Medical Research Council 


University of Cambridge 
4. Sinclair, H. M. Lancet, 1956, i, 381. 
5. Bottcher, C. J. F., Woodford, F. P., ter Haar Romeny-Wachter, C. C., 
Boelsma-Van Houte, E., Van Gent, C. M. ibid. 1960, i, 1378. 





New Inventions 





A PORTABLE ARTIFICIAL KIDNEY 


AT last there has been an awakening of interest in artificial 
kidneys. 

Many patients who would benefit from their use are denied 
the opportunity. One reason is the lack of artificial kidneys. 
Secondly, the existing models are complex and powerful, 
requiring an expert surgical team to connect them to the 
patient in order to obtain the high flow-rates used, and needing 
even more skilled biochemical and medical supervision to cope 
with the rapid changes in body electrolytes. Thirdly, renal 
dialysis is only one aspect of the treatment of renal or hepatic 
failure and many poisonings; and, fourthly, the ill or injured 
patient cannot always be transported to a specialist renal unit. 

To get over these difficulties we need an artificial kidney 
which is simple, effective, safe, robust, and portable. It should 
be capable of variable clearances, which should be easily 
controlled and monitored. It should also be capable of a high 
degree of ultrafiltration, so as to dehydrate and to facilitate 
rapid electrolyte exchanges. Hzmolysis should be negligible 
and the priming volume of the extracorporeal circuit should 
be so small that stored blood need not be used. Leakage, if 
any, should be from the patient to the machine, to avoid the 
risk of flooding his circulation with unsterile dialysing fluid. 
If possible, the unit should incorporate the pumping channels 
needed for regional heparinisation and for administering 
vasopressors. Sterilisation should be simple. Bearing in mind 
all these requirements, this unit was designed. 

THE UNIT 

The artificial kidney here described has two main compon- 
ents—a dialyser, which can be used for ultrafiltration, and a 
multi-channel metering pump. 


Dialyser (fig. 1) 

The dialyser, which may be used by itself, consists of 
three ‘ Perspex’ plates, each 14 in. square and 1 in. thick. 
The centre plate has a spiral groove engraved upon its upper 
and lower flat surfaces. From the outside of the plate a smooth 
perspex connector leads into the beginning of the groove on 
the lower surface of the plate. This groove is 0-5 cm. wide 
and 2 mm. deep and passes spirally to the centre of the plate, 
covering a distance of 50 ft. It is then led through the centre 
of the plate into a similar groove on the upper surface, which 
it traverses for another 50 ft. to the periphery of the unit, 
where it is again connected to the surface of the plate with 
a smooth perspex connector. The other two plates are grooved 
on only one surface: the lower plate has a spiral on its upper 
surface which is a mirror image of that on the bottom of the 
centre plate, while the upper plate has a groove on its lower 
surface which is a mirror image of that on the top of the 
centre plate. 

These three plates are clamped together, with sheets of 
ordinary ‘ Cellophane ’ (British Cellophane 300 film commer- 
cial grade, which cost about a farthing per sheet) between 
them, thus converting the grooves into three channels. One 
channel, for the patient’s blood, is on the two highly polished 
surfaces of the centre plate, and is approximately 100 ft. long. 
The second channel is between the cellophane and the bottom 
plate, separated from the patient’s blood only by the cello- 
phane, and is 50 ft. long. This is for dialysing fluid, which 
(on the opposite side of the cellophane) follows the blood round 
the spiral from the periphery to the centre, where it is led away 
to a drain. The third channel is on the lower surface of the 
upper plate and follows the course of the last 50 ft. of the 
blood channel: this is for the second lot of dialysing fluid, 
which is again discarded. 

Thus the dialyser has 100 ft. of surface 5 mm. wide, through 
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Fig. 1—The dialyser. An “exploded” view showing the three 
perspex plates with the grooves for blood and dialysing fluid. 


which exchange can take place. Efficiency of dialysis is doubled 
by changing the dialysing fluid halfway through the process, 
so that the blood is dialysed twice against a urea-free fluid. 
It is further increased by assembling the unit with the cello- 
phane dry: for, when the machine is charged, the cellophane 
becomes corrugated as it expands, thus increasing the surface 
area, causing satisfactory mixing of the blood, and preventing 
streamline. Since the membrane is tough, the pressure differ- 
ential between blood and dialysing fluid can be raised to well 
over 1000 mm. Hg, making the unit into quite an efficient 
ultrafiltrator. 

This dialyser may be connected as an arteriovenous fistula, 
using arterial pressure to push the blood round and using 
gravity to force the dialysing fluid through the corresponding 
spiral grooves. 


Pump 

The whole unit is much more controllable when used with 
the pump. This is not an adaptation of a commercial pump 
but was designed, in conjunction with Medtec Laboratories, 
specifically for the kidney. 

It is a multi-channel metering pump with laminz massaging 
silicone rubber or ‘ Tygon’ tubes. The pumping tubes are 
short, to reduce hemolysis. The lamine move in a parallel 
manner and the pumping head can be made of any width to 
accommodate as many channels as are required. The speed of 
the whole pump is variable, and the stroke volume of each tube 
can be varied between coarse limits by the choice of size of 
tube. The stroke volume of each tube can further be finely 
adjusted with occluders on the inlet side of the pump. Thus 
one pumping head will pump blood, dialysing fluid, heparin 
solution, heparin-reversing solution, radioisotopes for moni- 
toring purposes, and other substances (such as vasopressors) 
which may be needed, leaving enough spare pumping channels 
to operate a second kidney if necessary. The range of outputs 
is between 250 ml. per min. and 0-1 ml. per min. 

To maintain the pressure gradient across the membrane 
from blood to dialysing fluid, the pumping tube used for blood 
is of larger bore than the tube for the two dialysing pumps. 
As flow-rates ‘increase, the greater length of the blood channel 
increases this pressure differential. Thus to increase ultra- 
filtration all that is necessary is to increase the blood-flow or 
decrease the flow of dialysing fluid. Further ultrafiltration 
may be obtained by doing both these things and constricting 
the blood outlet. If safe pressures are exceeded, the membrane 
will bulge into the dialysing fluid grooves and the flow of 
dialysing fluid will cease. This usually happens at a pressure 
differential of over 1200 mm. Hg. A leak would show instantly, 
for blood would pass into the clear dialysing fluid, which 
would be seen through the transparent dialyser and tubing. 


‘ INLET OCCLUDERS TO VARY THE 
MULTI-CHANNEL _77 STROKE VOLUME OF THE 


METERING PUMP 
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Fig. 2—The prototype kidney assembled ready for use. 

The pump has two subsidiary heparin channels and a separate 
radioisotope monitoring channel, in addition to the main blood and 
dialysing fluid tubes. On the left of the dialyser are the two glass 
combined bubble traps and wells for the scintillation counters which 
may be used for monitoring purposes. A second neater and simplified j 
unit is under construction. 





Regional heparinisation is facilitated by the small output 
channels of the pump. Heparin (without preservative) may 
be pumped into the tip of the cannula used to withdraw blood 
from the patient. ‘ Polybrene ’ may be pumped into the tube 
leading back to the patient, far enough from the replacing | 
cannula to allow mixing to take place and heparin neutralisation 
to begin. Protamine is unsuitable in the large quantities 
required. 

A further small output channel may be used to meter radio- 
active bromine into the input side of the “ kidney ” so as to 
monitor the machine without the need for numerous bio- 
chemical studies. This is done by using a pair of scintillation or 
Geiger counters—one placed on the input side of the dialyser, 
and the other on the output side—to give an accurate measure 
of clearance of halogens to which all other substances may be | 
related easily. 

EXPERIMENTAL TRIALS 

A dog was given a general anesthetic and allowed to settle 
down for about half an hour. Using a Seldinger wire tech- 
nique, or if necessary a cut-down, two cannulz were inserted 
into the femoral veins so that the tips lay one in the common 
iliac vein and the other about 6 in. up the inferior vena cava. 
While this was being done the renal arteries were ligated 
through a laparotomy and urea was administered, to give the 
dog a blood-urea of around 500 mg. per 100 ml. Saline was 
dripped through the cannulz very slowly for an hour before 
heparinisation in order to allow clotting in the laparotomy 
wound and in the groin wounds, before the administration of 
heparin. The “ kidney ” was then connected to the cannulz, 
with the output side of the “kidney” connected to the 
cannula in the inferior vena cava. As the pump was started, | 
heparin (2 mg. per kg. body-weight) was administered from | 
the “‘ kidney ”, which had been previously primed with saline 
and heparin. The radioisotope monitoring was started. 

Using a flow-rate of 60 ml. per min. the unit cleared nearly 
5 grammes of urea per hour. The consumption of dialysing | 
fluid to give this clearance wes about 110 ml. per min. These 
flow-rates were kept low so as to give some idea of what could | 
be done to the blood-urea of correspondingly larger animals— 
such as man. The “ kidney ” is in fact capable of coping with 
flow-rates of up to 200 ml. per min. with a dialysing-fluid 
consumption of 380 ml. per min. If ultrafiltration is required, | 
the consumption of dialysing fluid can be reduced. ; 

To simplify the procedure, dialysing fluid was made up in 
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packet form and merely tipped into 10-litre containers, which 
were then filled up to the 10-litre mark with warm tap-water. 
Universal indicator was added and lactic acid poured in until 
the pH of the dialysing fluid was approximately 7-4. The 
dialysing fluid was discarded after it had been through the 
unit once. ‘ Carbogen ’ was not bubbled through the dialysing 
fluid, the temperature of which was kept at 40°C using a small 
aquarium-heater and thermostat. A dog which had a rather 
hemorrhagic laparotomy survived seven hours’ dialysis before 
it died. Dogs are notoriously delicate as experimental animals, 
and the fact that a dog can survive as long as this suggests that 
the unit could be run indefinitely in a human. 

The figures for blood-urea (mg. per 100 ml.) were: 

Initial blood-urea_... s After two hours $0 -. 244 
After one hour oe -- 3 After three hours .. o a 
They correspond exactly to the predicted clearances obtained 
from the radiobromine. 

An average halogen clearance through the machine— 
checked by using the radioisotope—is 70-80%, with flow-rates 
between 60 and 200 ml. per min. Above these flow-rates the 
clearance starts to fall. At a rate of 100 ml. per min. the time 
taken for blood to flow through the dialyser is nearly four 
minutes. This is quite long enough for efficient exchange to 
take place. 

COMMENT 


It will be seen from these results that this artificial kidney 
does not approach the power of existing units; and some may 


therefore think it not powerful enough. Many, however, now 
see the need for a simple unit which can be left on for long 
periods for prophylactic dialysis, and for all forms of renal 
failure except that resulting from multiple injuries.1_ (Even this 
last could well be treated with an original dialysis on the big 
kidney and maintenance on this unit.) Use of this new model 
could greatly increase the number of patients treated, and it is 
capable of further development. Its portability should prove a 
very real advantage. 

I wish to thank Mr. T. Holmes Sellors and Mr. J. R. Belcher 
for their help in obtaining facilities for this work. I should also like 
to thank Dr. J. W. Stewart and Dr. R. Ekins for their help with the 
hematological and radioisotope monitoring. 

The machine was hand made under the supervision of Mr. W. G. 
Spooner, of Medtec Laboratories, who spent many hours modifying 
its various components to achieve the finely engineered prototype. 


ADDENDUM: A CLINICAL TRIAL 

Since this paper was written a successful 24-hour dialysis 
has been done on a patient for Sir Eric Riches. The “ kidney ” 
was connected percutaneously and 200 g. of urea was 
removed. 

I should like to thank Mr. Vernon Marshall, of Melbourne, whose 
experienced help was invaluable. 
D. B. LONGMORE 


M.B. Lond., F.R.C.S.E. 
Research Fellow 


Department of Thoracic Surgery, 
iddlesex Hospital, 
London, W.1 


1. Parsons, F. M. Personal communication. 





Reviews of Books 





Mental Subnormality 
W. ALAN HEATON-WARD, M.B., D.P.M., medical superintendent, 
Stoke Park Hospital Group. Bristol: John Wright. 1960. 
Pp. 64. 6s. 

MENTAL subnormality is used here to cover the two new 
terms “‘ severe subnormality ” and ‘“‘ subnormality ” recom- 
mended by the Royal Commission and accepted in the Mental 
Health Act of 1959. Though new, these terms of course refer 
to an old subject, better known as mental deficiency in its 
various degrees. Whether these new terms will really help our 
understanding of the subject is a moot point: especially as the 
two are defined one on social and one on medical grounds. But 
they are now legal terms and must be grasped, although they 
will not replace in clinical work the existing terms and systems 
of classification which recent research has made clearer. 

In any case, Dr. Heaton-Ward deserves congratulation for 
producing this small book as an introduction to the subject: 
general practitioners and students should find it very readable, 
and useful as a reference. He writes clearly and succinctly, and 
his facts are sound and well presented. The book will also 
serve social workers dealing with parents of defective children, 
in the advice it gives on the children’s problems and attitude. 
It could indeed go further here, and give more advice on this 
very difficult subject; even if it curtailed the description of 
various rare types of mental defect. As the author realises, 
though there is a trend towards getting patients out of hospital, 
progress is bound to be very slow, and one stumbling-block is 
the attitude of society as a whole. This may well change if 
parents can learn to accept their own defective children with 
less guilt—and so less of its consequences—and to do this they 
need the concerted help and sympathy of all professional 
people involved. 


Principles of General Physiology 
5thed. Vol.1. L.E. BayLiss, PH.D., department of physiology, 
University College, London. London: Longmans, Green. 
1960. Pp. 848. 85s. 

Forty-six years have passed between the appearance of the 
first edition of Principles of General Physiology by W. M. 
Bayliss, and this second volume of the fifth edition written by 
his son. In the years between, biological science has changed 





as much as the aeroplane; in the one, man now bursts through 
the sound barrier, and in the other he is beginning to discover 
something about the nature of the chemical carriers of inherit- 
ance. Inevitably this volume has had to be almost wholly 
rewritten, but the author has inherited, and perhaps acquired 
also, something of his father’s outlook, so that those who knew 
the first edition can feel a sense of continuity. 


Dr. Bayliss is to be congratulated on a considerable achieve- 
ment; it is unusual nowadays for two such volumes, covering 
an immense territory, to be written by one man. The new 
volume has retained some of the old chapter headings and again 
gives a limited number of useful leading references at the end 
of each chapter. The subjects covered begin with the cell and 
nutrition, and pass to excitation and inhibition, effector and 
receptor organs, integrating systems, transport of metabolites 
and circulation of the blood, cell division, and homeostasis and 
control systems. In each section a variety of examples from all 
parts of the animal and vegetable kingdoms are considered. 
Many readers will particularly admire the presentation in the 
sections on secretion and osmotic regulation, and the chapters 
on control and integrating systems are especially well written. 
It is perhaps in these last two systems that some of the greatest 
changes in thought have taken place. But in all branches of 
biology techniques have developed tremendously in delicacy 
and accuracy, so that, apart from alterations in certain of our 
physiological concepts, there is an immense amount of new and 
important detail, especially relative to nerve and muscle. The 
new volume has retained many old figures, and this is not 
mere sentiment: the figures are good and show how much 
accurate information the older workers obtained despite 
simpler and cruder methods—which should keep us humble. 
This volume is much easier reading than the first, and anyone 
with reasonable biological knowledge can enjoy it and pain- 
lessly learn a great deal. Clinicians will be helped to see how 
man fits into the general biological pattern. One of the fascina- 
tions of a book such as this is its description of how the same 
physiological mechanism has been put to use in very different 
circumstances; and again, what extraordinary variations 
sometimes develop—for instance, in mollusca which make 
part of the digestive secretion in solid rod-like form and 
wear off portions of the rod by rotation against a chitinous 
plate. This will certainly be an admirable book of refer- 
ence, but it can also be picked up casually for a moment’s 
pleasure. 
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Achievement 
Some Contributions of Animal Experiment to the Conquest of 
Disease. GEOFFREY LAPAGE, M.D., M.SC., late lecturer in animal 
pathology, University of Cambridge. Cambridge: Heffer. 1960. 
Pp. 255. 18s. 

TRADITIONALLY, little effort is made to contradict—far less 
to convert—those who oppose the use of animals in experi- 
ments. To this end Stephen Paget wrote Experiments on 
Animals sixty years ago, but the book has not been reprinted 
since 1906 so it must be quite a rarity. Now we have 
another book on the same lines by Dr. Geoffrey Lapage, the 
distinguished parasitologist. It is a lucid and readable review 
of experimental medicine, especially in this country, and it 
begins about the place where Paget left off. An especially 
valuable chapter—since it answers one of the commonest 
criticisms—is one on man as an experimental animal. The 
author makes the necessary admissions without quibbling. 
Experiments on animals cannot tell us all that we should like to 
know about disease in man, and sometimes they have been 
misleading. Vivisection is not always painless (which may be 
quoted in the abolitionist journals), but almost unanimously 
we do our best to hurt any animal as little as possible (which 
may not be). 

In an appendix the author gives a fair account of the system 
of licensing and inspection to which all vivisection is subject in 
Great Britain. The most gratifying thing about this book is the 
width of interest and appreciation of fields other than his own 
which Dr. Lapage displays. Apart from his purpose in refuting 
the misinformed he has given an excellent account of important 
work in almost every branch of medicine. It will interest many 
laymen far more than most of the books devoted to the 
** wonders ” of medical science. Will it influence the opponents 
of vivisection ? When heart so often beats head, we doubt it. 


The Massachusetts General Hospital 1935-1955 
NATHANIEL W. FAXON, M.D., director emeritus, Massachusetts 
General Hospital, Massachusetts Eye and Ear Infirmary. 
Cambridge, Mass.: Harvard University Press. London: 
Oxford University Press. 1960. Pp. 490. 80s. 

Now that a large part of the West End of Boston has been 
laid waste—a great slum clearance that will give Massachusetts 
General Hospital room for its imminent expansion—the time 
is ripe for another in the series of volumes of the history of 
that celebrated hospital, which was founded in 1811 as the 
third civilian general hospital in America, was the site of the 
first public demonstration of ether anesthesia, and is one of 
the chief teaching hospitals for Harvard Medical School. The 
last volume (by Dr. F. A. Washburn) brought the story up to 
1935; and the next twenty years have been chronicled by Dr. 
Faxon, who was director of the hospital from 1935 to 1949. 
A year-by-year account of events is followed by a series of 
surveys of developments in research, teaching, and the work 
of various services, departments, and affiliated hospitals; and 
there is an appendix full of names and statistics. The inevitable 
repetition is unimportant in a book that most pecple will use 
for reference. But some chapters are fascinating, such as that 
about the “ rise and fall ”’ (rather the diffusion and concentra- 
tion of his duties) of the hospital apothecary, who has absorbed 
various functions as they were presented to him—clinical 
medicine, medical records, photography, radiography—then 
as they became indigestible regurgitated them (except for the 
famous Walter J. Dodd, who abandoned pharmacy in 1908 to 
become the full-time skiagrapher, and later died as the result 
of X-ray burns). 

Readers may be surprised to learn that 1000 persons are 
taught there daily, for, besides undergraduate and postgraduate 
medical and nursing education, the hospital instructs many 
professions, from medical illustration to pastoral care. Most 
outsiders will be surprised to know how many modern 
methods of diagnosis and treatment have been pioneered, if 
not originated, there: the use of radio-iodine, cervical smears, 
nailing for femoral-neck fractures, cup arthroplasty, sym- 
pathectomy for hypertension, pericardectomy, megavoltage 
radiotherapy, deleading, and parathyroidectomy are some of 


them. Outsiders will be interested in the reactions of the 
hospital to changes in the tenor of medicine and to outside 
events, such as the Cocoanut Grove fire of 1942 and the 
poliomyelitis epidemic of 1955, from both of which many 
valuable lessons were learned. During the years covered by 
this book a blood-bank was set up, the metric system was 
adopted, the hypodermic tablet was abandoned, and the 
annual antibiotic bill rose from zero to $166,000, a third of 
the drug bill. The startling change in social conditions since 
1934 is brought home by one fact: there was then so much 
unemployment among special-duty nurses that the maximum 
working day was cut to eight hours to spread the work. 


Manual of Skin Diseases 
GorDon C. SAUER, M.D., assistant clinical professor of medicine 
(dermatology), University of Kansas School of Medicine. 
London: Pitman Medicial Publishing Co. 1960. Pp. 269. 70s. 


Most doctors who enter general practice do so with an 
extremely meagre knowledge of skin diseases. This is partly 
the fault of the medical curriculum, which allows very little 
time for the student to gain even a slight knowledge of dermato- 
logy, but it is also due to a paucity of textbooks which offer 
reliable and brief information. 

Professor Sauer has set out to correct this deficiency, and he 
has produced a readable and entertaining book which many 
may find difficult to put aside once they have started turning its 
pages. The busy practitioner will be relieved to note the 
omission of lengthy discussions on etiology; and references 
have been included sparingly. One unusual feature is a chapter 
on the geographical distribution of skin diseases in North 
America; and we hope that future editions may include similar 
data concerning other continents. There is a novel dictionary 
index which gives not only the page reference of diseases 
described in the text but a brief description of many less com- 
mon conditions which would otherwise be omitted. The infor- 
mation in some chapters is conveyed by dialogue, which is 
likely to leave a more lasting impression than if it were presented 
as a list of facts. We feel confident that this book is a useful 
addition to the textbooks on elementary dermatology. 





Recent Advances in Clinical Pathology (Series III. 
London: J. & A. Churchill. 1960. Pp. 425. 50s.).—The 
ten years’ wait for a revision of this book, under the general 
editorship of Dr. S. C. Dyke, is amply compensated for by 
the results. The contents are entirely new, and, as those 
of the previous volumes are by no means out of date, this 
has been designated “ third series ” and not “ third edition ”. 
As before, there are four almost equal parts under section 
editors: some idea of the scope and quality of treatment of 
the subjects can be gauged from the names—Mary Barber 
(antibiotic-resistant staphylococci), Payne (laboratory investiga- 
tions in “‘ failure to thrive ”’), Lehmann (hemoglobinopathies), 
and Barr (cytological tests of chromosome sex); and there are 
many other good things. One minor source of disagreement 
is that an equal number of pages in each section does not 
accurately reflect progress in a decade when some disciplines 
expanded more rapidly than others; and some readers may 
regret that there is nothing about recent progress in red-cell 
enzyme studies, alkaline-phosphatase stains in leukemia, or 
sterilisation techniques in hospitals. 

Part of the value of such a book is its ability to keep both 
general and specialist pathologists informed of advances on as 
many fronts as possible, and the general editor is to be 
congratulated on his success. 





The Pediatric Prescriber (Oxford: Blackwell Scientific 
Publications. 1960. Pp. 244. 15s.).—Those who have to treat 
children will welcome this book by Dr. Pincus Catzel. It is 
handy for the pocket and full of information which is neither 
easily remembered nor often readily accessible. Errors and 
omissions are few and there are useful blank pages for personal 
favourites. A bargain at the price. 
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Poliomyelitis : 
Attenuated or Inactivated Vaccine ? 

SINCE we last considered this topic! three important 
meetings have been held. The first, in Moscow, and the 
second, in Washington, were concerned with attenuated 
vaccine. The third was in Copenhagen—the Fifth 
International Poliomyelitis Congress, where progress 
with both varieties of vaccine was reviewed.” 

We suggested earlier that neither the safety nor the 
efficacy of attenuated poliovaccines had been demon- 
strated beyond question.! Unfortunately, subsequent 
reports have not been entirely reassuring on safety, at 
least as regards some of the attenuated strains. First, 
KIRCHSTEIN et al.? have reported that the Cox and 
Koprowski type-1 strains cause paralysis in monkeys 
following intramuscular inoculation of large doses; the 
Sabin type-1 strain produces localised lesions but not 
paralysis. Secondly, cases of paralysis have occurred 
both in Florida and in West Berlin in circumstances 
which suggest that Cox’s strains or early human passages 
from them may have been the cause; but these two 
incidents are still being studied, and it is not proven that 
the vaccine virus rather than a wild virulent virus was 
responsible. The unravelling of such incidents is 
exceedingly difficult. If the causal virus differs notably in 
genetic markers it is almost certainly not derived from 
the vaccine virus. As SABIN said at the Copenhagen 
meeting, the most serious incriminating evidence would 
be epidemiological—the concentration of cases in time 
and place in relation to a particular batch of vaccine— 
and indeed this is what has given rise to the present 
suspicions. The isolated case due to increased individual 
susceptibility would escape recognition. Such hypo- 
thetical cases are not considered important by the 
advocates of attenuated vaccine. SaBIN, in his impres- 
Sive study in Toluca, Mexico,’ noted that in this 
population of about 100,000 the natural immunisation of 
90-100°/, of the children took four years and cost about 
60 cases of paralysis. Clearly in such a community a 
vaccine that achieved the same immunisation even at 
a cost of 1 or 2 cases would be well worth while—in fact 
SaBIN achieved nearly as much immunisation in four 
months by vaccination, with no cost in paralysis, as 
occurs naturally in four years. It should be noted, 
however, that in Mexico susceptibles over the age of 
4 years are exceedingly rare. 

The cases that have occurred in Florida weigh strongly 
with those who maintain that attenuated vaccines should 


1. See Lancet, 1960, i, 1057. 

2. See ibid. Aug. 6, 1960, p. 311. 

3. Kirchstein, R., Baron, S., Borman, G. S., Murray, R., Perkins, F. T., 
Hottle, G. Virology, 1960, 11, 300. 

4, Sabin, A. B., Ramos-Alvarez, M., Alvarez-Amezquita, J., Pelon, W., 
Michaels, R. H., Spigland, I., Koch, M. A., Barnes, J. M., Rhim, J. S. 
J. Amer. med. Ass. 1960, 173, 1521 


be reserved for areas where the majority of adults are 
naturally immune, and that in other areas, where there 
are still susceptible adults who are particularly vulner- 
able to paralytic infection, inactivated vaccine should 
be used. Sabin’s strains, which, of those now available, 
are clearly the most attenuated for monkeys, have been 
extensively used in Russia, and the Russians are quite 
convinced that they are safe for both children and adults. 
Some doubts have been expressed as to whether adequate 
numbers of adults without antibodies have been studied 
even with Sabin’s strains to establish safety in these 
particularly vulnerable people. These doubts are caused 
mainly by the incidents in Florida and West Berlin 
with Cox’s strains leading to fears that Sabin’s strains 
have not been tested adequately in a comparable 
population. Rumours that in Russia cases occurring 
within twenty-one days of vaccination have been 
ignored in the assessment of efficacy and safety have 
not allayed these fears.° Fortunately, however, this 
view of the Russian work is not supported by PAYNE 
nor by HORSTMANN, who have analysed the methods 
and results. In vaccinated individuals there have been a 
few cases of poliomyelitis which could have been 
due to vaccine, just as cases sometimes occur after 
administration of killed vaccine; but these have not been 
concentrated in such a way as to implicate the vaccine. 
The conclusion that Sabin’s strains have so far proved 
safe for the vaccinated seems to be warranted, but the 
importance of spread to contacts remains undecided. 
This undoubtedly can occur, but its frequency varies 
from population to population. Thus spread is especially 
likely in summer, in conditions of poor hygiene, and in 
young children; and its likelihood is reduced in winter, 
in adults or children over 2 years, and in upper socio- 
economic groups. In Fox’s careful studies in Louisiana 
the attenuated strains have been found to spread less 
readily than naturally occurring wild strains. This leads 
Fox to believe that fears about reversion to virulence may 
be academic. Such reversion probably does take place 
to levels of neurovirulence for monkeys which would be 
unacceptable in a vaccine strain. Reversion almost 
certainly occurs in the field, and has been clearly shown 
in the laboratory. But the field studies have rarely been 
made under conditions where naturally occurring polio- 
virus has been excluded and the progeny of the ingested 
vaccine strain has been recovered. Although the 
importance of reversion to virulence may have been 
over-emphasised, an ideal attenuated vaccine strain 
should be genetically stable—although this is almost 
certainly asking for the impossible. Unfortunately, 
the present Sabin type-3 strain is notoriously 
unstable. 

One other factor concerning safety is the presence of 
viruses in the monkey-kidney cells used to propagate the 
vaccine viruses. At the Washington meeting SWEET and 
HILLEMAN © described a new agent present in many 
cynomolgus or rhesus monkey-kidney cultures which 
only produces complete destruction of the cells of 


5. Brit. med. F. July 16, 1960, p. 202. . 
6. Sweet, B. H., Hilleman, M. R. Paper presented at the 2nd International 
Conference on Live Poliovirus Vaccine, Washington, 1960. 
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African monkey kidney (especially Cercopithecus aethiops). 
This agent, called vacuolating virus, is present in Sabin’s 
seed virus; but it has not been isolated from the feces 
of vaccinated persons, nor have antibodies been found 
in the few people who have been tested after receiving 
Sabin’s vaccine. On the other hand antibodies to this 
agent have been discovered in people who have received 
killed adenovirus vaccine prepared in monkey-kidney 
cultures. The significance of this new agent is not so 
much that it is likely to be immediately lethal to man, 
as that it demonstrates an unsatisfactory ignorance of 
what other living agents may be present in a living virus 
vaccine grown on potentially contaminated cells. The 
solution to this problem may be, as KopRowskI has 
suggested, the use of cells which have been maintained 
in the laboratory for some time without a change in 
chromosome pattern. Thus cells can often be propagated 
in the laboratory for some months before undergoing 
the extensive chromosomal and metabolic changes that 
give rise to fears of malignancy. Such cells could be 
extensively tested for known viral contaminants before 
being used for production of attenuated-virus vaccine. 
The advocates of living vaccine, with the practical 
problem of preventing poliomyelitis before them and the 
impressive experience in Russia and elsewhere * behind 
them, believe that any remaining doubts reflect excessive 
caution. The glittering prospect they see is the elimina- 
tion of poliovirus from the world. Nevertheless safety 
has not yet been clearly established in a country with 
non-immune adults, and the high hopes of efficacy 
remain to be fulfilled. It is, for example, already clear 
that one dose of each type formerly thought adequate 
is not going to prove sufficient. 


In countries of Western Europe and North America 
where killed poliovirus vaccines have been used the 
results have been, in general, excellent. Effectiveness 
against proven poliomyelitis almost certainly exceeds 
90°, and may be 95°, or more following three doses. 
Some problems, however, remain: the vaccine is 
insufficiently potent and some failures occur; at least 
three doses are required (probably more for persistent 
immunity); and vaccine acceptance has been less good 
than was hoped. In 1958 in Massachusetts, according to 
LANGMUIR,” the vaccine had little or no effect against 
type-3 poliovirus. Since this unfavourable experience 
was confined to the State of Massachusetts, it may have 
been an isolated incident due to some accident to the 
vaccine. But the type-3 component of the American 
vaccine is not very antigenic; and, as LANGMUIR says, 
this experience may be a warning of future trouble. 
Furthermore present vaccines contain extraneous protein 
(albeit in very much smaller amounts than in many 
other prophylactics) and antibiotics which may cause 
trouble. At the Copenhagen conference HILLEMAN 


announced the development of purified concentrated 
poliovaccine which goes a long way towards overcoming 
these difficulties. The other way in which acceptance of 
prophylactics could be enhanced is by the development 
of combined antigens protecting against poliomyelitis, 
diphtheria, tetanus, and pertussis. 


Unfortunately a 


serious difficulty has developed. Since poliomyelitis is 
severe if contracted in pregnancy, the administration of 
vaccine to expectant mothers is desirable; but this gives 
rise to high levels of maternal antibody in the newborn, 
and these severely inhibit the effectiveness of polio- 
vaccine in the infants.’ It seems, therefore, that 
quadruple vaccine is unlikely to be satisfactory unless 
the increased antigenicity of purified concentrated polio- 
vaccine can overcome maternal antibody, since to be of 
the fullest possible value pertussis vaccine must be 
given early in life. Alternatively the pertussis vaccine 
could be given separately, early in life, and followed at 
about 9 months by triple antigen to protect against 
poliomyelitis, diphtheria, and tetanus. If the polio- 
vaccine used was as potent as that described by 
HILLEMAN, it is almost certain that the only additional 
booster dose required would be on school entry. In 
summary, the evidence seems clearly to favour persisting 
with killed vaccine, preferably of increased potency, in 
this country at present. More work is also needed to 
remove the last remaining doubts about the safety and 
efficacy of Sabin’s strains in a population with a signi- 
ficant proportion of non-immune adults. Such work will 
have received a great impetus from the announcement 
by the U.S. Surgeon-General that Sabin’s vaccine has 
been found suitable for use in the United States, with 
the promise of licensing manufacture early in 1961. 


Cat-scratch Disease 


WHEN the bite or scratch of a cat is followed by 
subacute inflammation of the regional draining lymph- 
node, with or without suppuration, cat-scratch disease 
may be considered and a skin test applied to confirm 
the diagnosis. The condition is an infection of unknown 
etiology, uncertain epidemiology, protean clinical 
features, and unpredictable natural history; and there 
is no specific therapy. It is apparently distributed 


widely throughout the world. Originally described a | 


decade ago in France,® it has since been recorded in 
several other countries, including Great Britain,’ 
South Africa,"' the United States,!2 1% and Canada." 
DANIELS and MacMurray ** drew attention to 160 cases 
observed in the United States and eight other countries, 
and to this large series may now be added 83 cases 
recorded by SPAULDING and HENNEssy from Toronto.” 

In Toronto the disease presented most often in the 


winter months. This was not a single epidemic, for the | 


series was observed over a four-year period. In roughly 
the same four-year span, cat-scratch disease was ten- 
tatively diagnosed on 13 occasions in South Africa.'® It 
would be interesting to learn whether the South African 
Institute for Medical Research noted a seasonal variation 
as in Nova Scotia !4 and Toronto," for the two continents 
have such different climates. This finding might 


7, Perkins, F. T., Yetts, R., nono W. Brit. med. f- 1958, ii, 68. 

8. Debré, R., Lamy, M., Jammet, M i Costil, , Mozziconacci, P. 
Bull. Soc. méd. Hép. Paris, 1950, 66, 7 

9. Brand, T. A., Finkel, K. C. Brit. med. °. 1956, i, 88. 

Lyon, R. L. ” Lancet, 1956, ii, 555. 

. Dreosti, A. E., Murray, J. F. S. Afr. med. F. 1953, 27, 81. 

. Greer, W. E. R., Keefer, C. S. New Engl. ¥. Med. 1951, 244, 545. 

. Daniels, W. B., MacMurray, ¥. G7. 

. Marshall, C. E. Canad. med. Ass. ¥. — 75, 

4 Spaulding, W. B., Hennessy, J. N. Amer. 7. Men 1960, 28, 504. 

. Marshall, J. S. Afr. med. F. 1960, 34, 493. 


Amer. — Ass. 1954, 154, 1247. | 
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influence the only present hypothesis concerning the 
seasonal distribution—namely, that cats spend longer 
out of doors in warm weather and humans thereby 
suffer fewer scratches. 

In the Canadian series, besides an almost invariable 
history of contact with cats, there was evidence of 
scratches in over half the cases. An incubation period 
of 7 to 61 days was followed by indolent granulomatous 
lymphadenitis in various superficial lymph-nodes— 
principally axillary (32 cases), cervical (17), inguinal (15), 
or multiple sites (15)—with subsequent suppuration 
after about a month in 26 of the 83 cases. If suppuration 
did not appear within 6 weeks, then it was unlikley to 
do so. Fever and constitutional symptoms were 
common but not invariable; and associated clinical 
features included arthralgia, phlebitis, paronychia, 
splenomegaly, erythema nodosum, and encephalitis. 
These inconstant accompaniments are of little help in 
the clinical diagnosis and may even prove confusing, 
for each of these features has commoner causes. The 
differential diagnosis is that of subacute lymphadenitis 
and varies with the site: cervical lymphadenitis, having 
sO many causes, is particularly perplexing. A specific 
skin test is at present the most reliable means of con- 
firming the diagnosis. Antigen is prepared from human 
lymph-node pus, very much as Frei antigen was made, 
and somewhat as Kveim antigen is prepared. Intra- 
dermal injection of 0-1 ml. cat-scratch antigen causes a 
tuberculin-like delayed hypersensitivity reaction in 48 
to 72 hours in those who have or have had cat-scratch 
disease. As with most skin tests of this type, occasional 
false-negative and false-positive reactions ensue. With 
strong clinical evidence of the disease a negative skin test 
should not be accepted as such until other batches of 
antigen have been tried, for not all batches of this crude 
human antigen are potent. False-positive reactions are 
difficult to interpret, for control reactors may previously 
have sustained trivial, undiagnosed infection. 3 positive 
reactors to the skin test were found by BETTLEY and 
FAIRBURN '’ in a group of 40 control adults in London, 
and 3 by SPAULDING and HENNEssyY "in a control group 
of 100 nurses and medical students. 

Since no causal agent has been identified, specific 
serological antibodies cannot be detected. Instead, 
complement-fixing antibodies to lymphogranuloma- 
venereum antigen have been noted in a minority of 
patients—notably adults.!°'8 This has suggested that 
cat-scratch disease may belong to the psittacosis/ 
lymphogranuloma-venereum/trachoma group of dis- 
eases; but proof has been impossible because attempts to 
isolate the causal organism of cat-scratch disease in 
laboratory animals or chick embryos or by tissue culture 
have been fruitless, and skin tests with lymphogranuloma 
antigen in patients with cat-scratch disease are nearly 
always negative. In Toronto, the lymphogranuloma- 
venereum complement-fixation test was positive in 14 


| of 39 patients, mostly adults, and it was negative in 120 


|, 545. : 
154, 1247. | 


504. | 


control adults; thus, when positive, this test provided 


17, Bettley, F. R., Fairburn, E. A. Lancet, 1953, i, 520. i 
18. Armstrong, C., Daniels, W. B., MacMurray, F. G., Turner, H. C. 
F. Amer. med. Ass. 1956, 161, 149. 


some support for the diagnosis. Other inconstant 
alterations in the blood include leucocytosis, lympho- 
cytosis, monocytosis, eosinophilia, and increased 
erythrocyte sedimentation.!® Antibiotics have had no 
consistent effects on the course of the disease, and a 
fluctuant abscess is best treated by closed aspiration in 
order to avoid a persistent discharging sinus. 

Many problems remain unanswered—not the least 
being the role of the cat. Recurring sporadic infections 
in households where the cat has remained in good 
health suggest that it is a healthy carrier, but how it 
harbours the infection is unknown. To cast this 
household pet as the villain of the piece may seem 
uncharitable, and in any event much further evidence 
must accumulate before a cat-loving nation will consider 
banishing the animal out of doors. 


Newtonian Physic 

THE mechanical forces acting in a closed head-injury 
are still disputed. The original conception of forces 
acting in straight lines from the point of impact is now 
recognised as wrong. The important forces are those of 
rotation, as can be readily demonstrated with a flask of 
water containing some flecks of sediment. HOLBOURN ! 
described the stress and strain consequent on rotational 
forces, which he illustrated with a gelatin model trans- 
illuminated with polarised light. PuDENz and SHELDEN ” 
made movements of the brain visible through a “ cal- 
carium ” made of clear plastic. The sites of stress 
corresponded with known sites of damage in severe head 
injuries, and also with symptoms in terms of accepted 
physiology. But one important matter has not been 
satisfactorily settled. Whereas JEFFERSON * and others 
emphasised disturbed function of the brain-stem in 
concussion, DENNY-BROWN and RUSSELL‘ considered 
that function in most if not all of the brain became 
disordered by reason of commotio cerebri. Subsequent 
discoveries regarding the reticular formation and other 
diffuse projection systems seem to support JEFFERSON’S 
view and also to explain the widespread loss of function. 
The frequency of damage to the frontal bases and 
temporal poles accords with the frequency of tempera- 
mental and vasomotor instability in the post-traumatic 
period. 

DENNY-BROWN and RUSSELL * showed that accelera- 
tion (including negative acceleration or deceleration) is 
enormously more productive of concussion than a blow 
to a head that cannot move. Dott ® now emphasises 
that a further factor is deformity of important perforat- 
ing vessels. The character of the striking object and the 
site and direction of the impact partly determine any 
injury to the cranium °; and LINDENBERG and FREYTAG * 
conclude that the site of any fracture of the skull 
influences cerebral injury, that mass movement even by 
small distances is more important than pressure waves 
without mass movement, and that rotation cannot well 


Holbourn, A. H. S. Lancet, 1943, ii, 438. 

Pudenz, R. H., Shelden, C. H. 7. Neurosurg. 1946, 3, 487. 
Jefferson, G. Glasg. med. ¥. 1942, 20, 77. 

Denny-Brown, D., Russell, W. R. Brain, 1941, 64, 93. 

Dott, N. M. Brit. med. F. July 2, 1960, p. 12. 
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explain “‘ contre-coup ” lesions, which are generally 
located according to the direction of the force of impact. 
They thought that in severe injuries contralateral pressure 
is not negative but positive ® and that the result is 
herniation at .the foramen magnum; and in support 
they cited hemorrhages in the cerebellar tonsils and 
medulla oblongata. Their material, however, was derived 
entirely from postmortem examination; in many of 
their cases the injury went far beyond the minimally 
mortal, and they produced no argument which invalidates 
present ideas on simple concussion,® and even fatal 
concussion and “ contusion ”’, from rotational forces. 

In concussion the crucial factor is acceleration of the 
moving head. If deceleration of a head travelling at, 
say, 80 miles an hour can be extended to cover an 
appreciable fraction of a second, damage will be reduced 
enormously. Motorists are unlikely to wear crash hel- 
mets in addition to safety belts, but these might in- 
corporate a cap with a loose-fitting elastic band at the 
back of the neck. 





Annotations 





TOO FEW DOCTORS ? 


IN their important article on p. 538 Professor Lafitte 
and Professor Squire conclude that “‘ Unless there is 
immediate action, something like a crisis in the supply of 
doctors may emerge around 1964...’ Questioning some 
of the Willink Committee’s assumptions," and revising the 
committee’s estimates accordingly, they calculate that 
Great Britain ought to have produced 2100 new doctors 
each year in 1955-60 and ought to be producing 2060 a 
year in 1960-65. On this basis the average annual short- 
fall was 275 in the first of these quinquennia and may 
amount to 310 in the second. Prompt action will be 
needed, they think, to avert the trouble which may 
encompass us within a few years. 

After the Willink Committee reported in 1957, many 
hard-pressed universities adopted with evident relief its 
recommendation that the intake of new students should be 
reduced by about 10%. The effects of this reduction have 
yet to make themselves felt, but shortages from other 
causes are already evident. The difficulty of finding 
junior medical staff for outlying hospitals is, of course, no 
novelty; but very few of us can have expected to see the 
upswing in the average number of patients on the lists of 
general practitioners. The Willink Committee suggested 
that the maximum list should be reduced without undue 
delay to 2500 in non-rural areas and to 2000 in rural areas; 
and the public—so tired of finding that their doctors 
cannot spare them time—could reasonably expect progress 
towards this reform. But in point of fact the average 
number of patients has actually risen: in England and 
Wales the average (not the maximum) was 2282 in July, 
1959, against 2267 a year earlier.1! The increase of remu- 
neration arising from the Royal Commission’s report 


8. Gurdjian, E. S., Lissner, H. R., Latimer, F.R., Haddad, B. F., Webster, 
J. E. Neurology, 1953, 3, 417. 
9. Russell, W. R. Brit. med. Bull. 1954, 10, 65. 
10. Report of the Committee to Consider the Future Numbers of Medical 
Practitioners and the Appropriate Intake of Medical Students. H.M. 
Stationery Office, 1957. See Lancet, 1957, ii, 1043, 1057. 
Report of the Ministry of Health, 1959: part 1; p. 75. H.M. Stationery 
Office, 1960. 





11. 


-_ 


12. Royal Commission on Doctors’ and Dentists’ Remuneration, 1957-60, 
Cmnd. 939. H.M. Stationery Office, 1960. See Lancet, 1960, i, 421, 427. 


provided a rare opportunity for reducing the maximum 
list from the present 3500 for single-handed practitioners ” 
and 4000 for partners, and it is therefore profoundly 
disappointing that the joint working party should lo 


merely suggest the setting aside of £1 million each year, in dj 
the hope that a further working party will consider how - 
“the best possible general medical service” can be fa 
provided. Yet the decision to retain large lists is not f 
surprising if there are not in fact enough qualified doctors : 

to take on the patients who would be removed from such 
lists. Already it is none too easy to fill some vacancies in 
the less attractive areas, and in England and Wales the = 
average number of applications for each advertised vacancy pe 
fell from 43 in 1956 to 35 in 1957, 31 in 1958, and 24 in van 
1959.!4_ Admittedly these numbers cannot be taken at their et 

face value: on the one hand, often a doctor applies at the “ 


same time for more than one vacancy, and the totals 10: 
include applications by those already in practice who want 
to move to another area; and, on the other hand, an 
increasing proportion of would-be entrants to practice 
may be seeking to join a partnership. Nevertheless the con- 
sistency and extent of the downward trend is impressive. " 





Lafitte and Squire put their own estimates forward diag 
merely as a starting-point for a fresh inquiry. But, if they | gry 
are even partly right, the present signs of shortage must | of 4 
be regarded as straws in the wind. If we are not careful | gon¢ 
they may turn into a positive haystack, blown before a 
hurricane. 

MARFAN’S SYNDROME TI 

Sinclair et al.,!° enlarging on the work of McKusick,!® . hs 
have again drawn attention to the consideration which = 
should be given to Marfan’s syndrome as a possible ditio 
cause of “ idiopathic ” cardiovascular disorder. Marfan’s | PS°™ 
syndrome is an inherited disorder characterised by "ae 
dolichocephaly, elongation of the extremities (arachno- po “ 
dactyly) and other skeletal deformities, ocular abnormali- wes 
ties (of which subluxation of the lens is the commonest), are 
and often cardiovascular abnormalities.’ Probably there 38 yh 
is a single underlying biochemical defect '*; and, if this is ‘ P 
so, it seems likely to involve the structure of elastic tissue, acs 
leading to some disorders which are congenital, and to . “1 
others which appear in later life as a result of strains and | ese 
stresses on the tissues involved. 343 ; 

Sinclair et al. suggest that in this syndrome dilatation | questic 
of the pulmonary artery, the aortic ring, the sinus of | and vy 
Valsalva, and the aorta, and rupture of the aorta with and by 
or without a dissecting aneurysm result from cystic medial Sais dn 
necrosis. Deformities of the valve cusps with murmurs | 7 niche 


they regard as a consequence of myxomatous degenera- | o¢ poly 
tion. They do not, however, advance an explanation for Pry 
the arrhythmias which may occur, and they consider that | 
such abnormalities as atrial septal defect and patent ductus | sales cs 
arteriosus are not intrinsic parts of the syndrome. Cer- | geal joi 
tainly when any of these cardiac abnormalities are found 3 patier 
and cannot be otherwise explained, the other features of resi ain 
Marfan’s syndrome should be sought, for minor skeletal | those of 
defects are not always immediately evident. The shoulders were aff 
may be abnormally wide, the pelvis narrow, the span of | less and 
the outstretched arms greater than the height by mort) rheumat 
than three inches, and the length from pubis to heel | sheep-ce 


t 
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15. Sinclair, R. J. C., Kitchin, A. H., Turner, R. W. D. Quart. J. Med. 1960,; NOt sig 
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16. McKusick, V. A. ¥. chron. Dis. 1955, 2,609; Circulation, 1955, 11, 321. 19, Ac 
17. Marfan, A. B. Bull. Soc. méd. Hép. Paris, 1896, 13, 220 = Le 
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5 greater than that from vertex to pubis by more than two 
ximum inches. These deviations are not uncommon with an 
toners otherwise normal physique. 
oundly Arachnodactyly, originally named by Achard,'* has 
should long been considered a most useful clinical feature in the 
four, && diagnosis of this condition.. But, ‘as Sinclair et al. point 
er how out, long fingers may be a feature of an otherwise normal 
oan be family, or may even be merely the subjective impression 
aS Ot of the observer. They therefore propose the use of a 
doctors “metacarpal index”. The lengths of the right second, 
m such | third, fourth, and fifth metacarpals as seen on a radio- 
ange as graph are measured and the breadth of each metacarpal 
les the at its exact midpoint is also measured. A figure for each 
pepe metacarpal is reached by dividing the length by the 
d 24 = breadth, and the average of the four is taken. Sinclair 
at their et al. claim that the normal range is from 5:4 to 7-9, 
s at the whereas in Marfan’s syndrome the range is from 8-4 to 
> totals 10-4. Thus, if these findings are confirmed, an index 
10 want greater than 8-4 is diagnostic of arachnodactyly. Estima- 
ind, ™ tion of this metacarpal index is simple; and if it is found 
peactnes to be positive, more detailed skeletal measurements and 
he unl ocular examination should be undertaken. 
SeSEEve, Marfan’s syndrome is a cause of premature death, and 
‘orward diagnosis in a patient should be followed by a detailed 
,if they | survey of his family. Such surveys may add to knowledge 
© must | of the frequency and mechanism of inheritance of this 
careful | condition. 
yefore a 
BENIGN POLYARTHRITIS 
THE sheep-cell agglutination test, with its high degree 
ick. of specificity for rheumatoid arthritis, has been valuable in 
eee helping to establish the separate identities of such con- 
Ao ~ ditions as ankylosing spondylitis, Reiter’s syndrome, 
coca psoriatic arthritis, and the arthritis of ulcerative colitis, in 
sed by which it is nearly always negative. This test has been 
onsen used in a recent study by the Empire Rheumatism Council 
aaanille field unit 2° of a form of arthritis about which little has been 
sonal written, but which is apparently common. 
y tines In a previous rheumatism survey 21 it was found that of 
f this is 380 persons aged 55-64 years, 36 gave a past history of 
» tently transient incapacitating inflammatory polyarthritis. In 
“_ 4 the latest study Lawrence and Bennett °° surveyed a random 
inn atl population sample in the same town (Leigh, Lancashire), 
| including all ages from 15 years onwards. Altogether 
. 1343 selected persons (653 males and 690 females) were 
ilatation questioned with particular reference to joint symptoms, 
inus of | and were examined physically, by joint radiography, 
ta with and by the sheep-cell test. A past history of polyarthritis 
> medial } was encountered in 34 (5%) males and 50 (7%) females. 
lurmurs | 7 males and 15 females (26% of those with a history 
-genera- | of polyarthritis) showed clinical or radiographic evidence 
tion for | of residual arthritis. Clinical residua included meta- 
der that tarsophalangeal and interphalangeal joint subluxation and 
t ductus } pain or limitation of movement of metacarpophalan- 
e. —_ geal joints, wrists, knees, tarsal joints, and cervical spine. 
e foun ; | 3 Patients had frank rheumatoid arthritis. Radiographic 
tures © residua, found mainly in the cervical spine, resembled 
skeletal | those of rheumatoid arthritis in that the upper vertebra 
a were affected more than the lower, but subluxation was 
span | less and degenerative changes were greater than is usual in 
to bel theumatoid arthritis. Sacroiliac joints were normal. The 


el | sheep-cell test was positive in only 2 (6%) males and 4 
| (9%) females with a past history of polyarthritis, which is 


Med. 1960, not significantly different from the figures of 5 and 6% 


5, 11, 321. 
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19. Achard, | C. Bull. Soc. méd. H6p. Paris, 1902, 19, 834. 
0. Lawrence, J. S., Bennett, P. H. Ann. rheum. Dis. 1960, 19, 20. 
21. Kellgren, J. H.. Lawrence, J. S. ibid. 1956, 15, 1. 


in the males and females without polyarthritis. A 
history of cardiac involvement at the time of the attack 
was given by 14 persons, but clinical evidence of mitral 
stenosis was found in only 4. The onset occurred at any 
age, but was commonest between 5 and 24 years—a dis- 
tribution which is similar to that of rheumatic fever. 
There was a striking seasonal distribution of attacks, onset 
being commonest in the winter months. Attacks were 
usually single, lasting two or three months, but up to eight 
recurrences in one person were noted. 

The nature of this benign polyarthritis is unknown, but 
it seems unlikely to be a single disease. Some of the cases 
were surely of rheumatic fever; but the joint residua are not 
those described in the “‘ Jaccoud type ” of chronic poly- 
arthritis,” said occasionally to follow repeated attacks of 
rheumatic fever (little is agreed about this syndrome 
except that it is rare). Other cases may be of rheumatoid 
arthritis. The sheep-cell-agglutination test was positive in 
only 7% of all with a history of polyarthritis; but the 
ztiology may be similar to that of rheumatoid disease, 
the high proportion of negative sheep-cell tests being 
related to the benign course of the condition—a poor 
prognosis seems to be related in rheumatoid arthritis to a 
positive sheep-cell titre. In such a retrospective study 
the titre at the time of the attack cannot be established, 
but Lawrence and Bennett point out that in patients with 
rheumatoid arthritis the titre changes in both directions, 
and they suggest that had an appreciable proportion of 
patients been sheep-cell positive during the attack there 
would have been a significantly higher proportion of 
positives in the polyarthritics than in the remainder of the 
population. Some of the patients who had had attacks in 
childhood may fall into the category of Still’s disease, but 
although the benign prognosis is not inconsistent with 
this diagnosis the acute transient nature of the arthritis is 
not characteristic of Still’s disease. Finally, the seasonal 
onset suggests a winter infectious disease. Little is known 
of acute polyarthritis in relation to virus diseases, though 
the arthritis of rubella is well documented.”* 

The patients in this series were almost all treated at 
home, and benign polyarthritis is not often seen in 
hospital practice. Prospective surveys will in time no 
doubt add to our scanty knowledge of the condition. 
Useful descriptive studies may be expected to come 
from general practitioners, who are best placed for this 
task. 


MEAT INSPECTION 


IT is no secret that a good deal of meat killed in England 
and Wales is not inspected by certificated public-health 
inspectors as the Law demands. To save labour, the 
number of slaughterhouses was reduced during the war; 
but in 1951 this policy was reversed and it was not 
(and is not) difficult to obtain authority to slaughter in 
suitable premises anywhere. (Shortly after this change of 
policy a Government committee recommended a rational 
distribution of large modern slaughterhouses and the 
closure of all the smaller ones, but unfortunately this 
suggestion has had little support.) The number of 
licensed slaughterhouses in the districts devoted to cattle- 
rearing is astonishing—e.g., 32 in a rural district ten miles 
square, and many of them at the back of beyond. Some 
are used every day, some twice a week, and some only 
once a month. It is no wonder that the public-health 


22. tame E. G. L. Brit. Heart F. 1950, 12, 101. 
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inspectors complain that they have too much to do: many 
of them have to devote their Sundays to meat inspection, 
and until recently had no extra reward for it. To many 
inspectors in rural districts where most slaughterhouses 
are sited it is an added grievance that their colleagues in 
the towns are not allowed to give a helping hand, and the 
rural ratepayer has some reason to grumble at having to 
pay for the inspection of meat destined for the towns. On 
top of all this the public-health inspector has besides 
meat inspection many important duties which cannot be 
neglected. Until there are more inspectors, or until 
slaughtering is centralised (or perhaps both), a proportion 
of meat in this country will not be inspected at all. 


Complaints on this subject from several sources have 
been heard for some time, and the Government have now 
taken a practical step which will at any rate increase the 
number of inspectors. The Authorised Officers (Meat 
Inspection) Regulations, 1960, made under the Food 
and Drugs Act (1955), create a new type of official trained 
and qualified for meat inspection only. The training will 
consist of classes at technical colleges and practical 
instruction at slaughterhouses; the syllabus and examina- 
tion will be the responsibility of the Royal Society of 
Health. As an emergency measure this deserves a serious 
trial. The obvious disadvantage is that it creates yet 
another grade of official and at that an inferior one: the 
able or ambitious man is hardly likely to take up an 
occupation which offers no vista but a long row of 
carcasses. It does not say much for the skill required for 
meat inspection or for its importance to public health 
that it can be delegated to those unable or unwilling to 
qualify as public-health inspectors. There is more 
promise in the concluding words which introduce these 
new regulations. The Ministers hope that this measure will 
result in the inspection of all meat sold to the public, 
but go on to recognise that the standard of meat inspection 
could be raised and that antemortem examination of the 
animal should be introduced as soon as possible. 


Instead of this hand-to-mouth policy it might be wise 
to look even further ahead. This is, we believe, the only 
civilised country where the veterinary surgeon plays little 
part in meat inspection and where his participation is 
actively opposed by interested parties. If those respon- 
sible for the public health prefer rule-of-thumb diagnosis 
to the opinion of a man trained in pathology they must 
accept the responsibility for any accidents. (In the best 
hospitals necropsies are not delegated to the postmortem 
porter, however shrewd he may be.) Luckily we live in 
a country with high standards of animal health; but the 
annual reappearance of meat as the most important 
source of food-poisoning suggests that the theory and 
practice of meat inspection might be re-examined. If 
the antemortem examination of animals is introduced (as 
it should be) it is clear from the Veterinary Act that this 
can be done by a registered veterinary surgeon and 
no-one else. There are, at the moment, not enough 
veterinary surgeons trained for this work; and, because 
their training is a long one, now is the time to plan 
far ahead. Lastly it must be regretted that so much 
valuable material is wasted which might be used not only 
to fill our bellies but to increase the knowledge of 
veterinary medicine. In these experimental days it is 
easy to forget how much human medicine owes to the 
morbid anatomists, who showed that healing could be 
founded on something better than empiricism. Every 
day all over the country thousands of carcasses are being 


examined without contributing an iota to our knowledge 
of veterinary pathology. To make use of some of this 
material is more than an academic dream, because we are 
shamefully ignorant about such problems as the occur- 
rence of salmonell# in seemingly healthy animals. For 
the sake of the public health and of the overworked 
public-health inspectors we welcome these new regula- 
tions, but we hope that they are the first step to a more 
rational and efficient system of meat inspection. 


STATUS ANGINOSUS 


THE term “acute coronary insufficiency” is often 
applied to increasing or recurring angina which comes on 
by night as well as by day, which is accompanied by 
pronounced RT-segment depression in the left ventricular 
leads of the electrocardiogram, and which often (but not 
invariably) ends in cardiac infarction. This syndrome has 
also been termed occlusive! or preinfarction angina *; 
and the use in this sense of “‘ acute coronary insufficiency ” 
has been criticised as inaccurate,*® particularly by Fried- 
berg, who believes it should never be used as a clinical 
diagnosis since it denotes an underlying physiological 
disturbance which is undoubtedly chronic when caused by 
widespread coronary-artery disease. Instead he recom- 
mends ‘‘ subendocardial ischemia or necrosis”. Papp 
and Shirley Smith® also deprecate the use of “ acute 
coronary insufficiency ”’, and prefer “‘ status anginosus ” 
as an accurate description of the clinical picture. 


They have studied 20 patients with status anginosus, 
and present further evidence that the syndrome usually 
results from widespread coronary atheroma causing 
subendocardial ischemia or infarction. All but 3 of their 
patients gave a history of previous angina of effort or 
cardiac infarction. Yu and Stewart ° have similarly noted 
a very high prevalence of antecedent angina in patients 
with subendocardial infarction. Death followed status 
anginosus in 9 of Papp and Shirley Smith’s patients, 
either suddenly soon after severe pain or as a result of 
congestive failure. Cardiac infarction developed in 10 
patients after the onset of status anginosus: 3 of these 
recovered and are still under observation. The 11 sur- 
vivors have been followed for up to twelve years, and in 2 


patients status anginosus has been present intermittently | 


for as long as seven and eight years. The characteristic 
electrocardiographic change was found in 14 patients, 
consisting of considerable RT-segment depression in more 
than two leads; this change was greatest in the lateral 
chest leads but was visible to a lesser extent in leads I and 
II and in the left-arm lead. The depressed segment was 
typically square, resembling a positive response to the 
exercise or anoxia test, with a depth as great as 6 mm. in 
some cases. Although Q waves never developed as part of 
this pattern, reciprocal RT-segment elevation was con- 


stantly found in the right-arm lead—a sign previously | 





SE! 


ext 
ch: 


sub 


myc 
lyin 
Fult 
char 
by F 
vessi 
angi 
diffu 
cardi 
stanc 
of bli 
He 
durin 
jeopa 
circul 
partic 
of hy 
diseas 
sugge’ 
epicar 
leads, 
RT-seg 
suben: 
ing; b 
ments 
explait 
lead b 
the ver 
to be 1 
by this 
underl: 


THE 
mittee, 
numbei 
and exy 
8611 he 
827 pol 





are pre: 
for whi 


described by Levine and Ford ’” in 6 cases of subendo- | ©ommiti 


cardial infarction. In only 1 patient was pronounced RT | 


depression seen in the posterior leads—chiefly leads III 
and aVF—but in this case there was no reciprocal eleva- 
tion in aVR. Reversion of the electrocardiogram to 
normal with improvement in the clinical picture was 
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exceptional, occurring in only 2 patients: usually the 
changes persisted or became worse, and if infarction 
developed the typical changes were superimposed. 
Occasionally the picture reverted to that present before 
the development of status anginosus. 

The pathological findings in 3 patients confirm that the 
clinical and electrocardiographic picture of status angin- 
osus is due to subendocardial ischemia or actual infarction. 
In these 3 cases Papp and Shirley Smith found recent 
subendocardial infarction, with involvement of the 
papillary muscles in 2: furthermore the necrosis lay just 
beneath the endocardium, affecting the inner shell of 
myocardium but leaving intact a very thin layer of over- 
lying suoendocardial muscle—a feature emphasised by 
Fulton.* How the pathological and electrocardiographic 
changes arise is still uncertain. Fulton has demonstrated 
by postmortem injection a dense network of anastomotic 
vessels in the subendocardium of patients with progressive 
angina: in these cases the main coronary circulation was 
diffusely narrowed, and Fulton believes that the subendo- 
cardial areas are particularly vulnerable in these circum- 
stances, chiefly because they are farthest from the source 
of blood-supply. 

Horn et al.® point out that the intramural pressure 
during systole may exceed the aortic pressure and so 
jeopardise the nutrition of the subendocardium, where the 
circulation is already reduced—a factor which may be 
particularly important in hearts hypertrophied as a result 
of hypertension and also affected by coronary-artery 
disease. While earlier experimental observations !° 
suggest that subendocardial injury causes RT depression in 
epicardial surface leads and RT elevation in direct cavity 
leads, Prinzmetal et al.!2 have been unable to detect any 
RT-segment shift using plunge electrodes inserted into the 
subendocardium of dogs rendered hypotensive by bleed- 
ing; but it is difficult to be sure how closely these experi- 
ments relate to disease in man. Levine and Ford’ 
explain the characteristic RT elevation in the right-arm 
lead by suggesting that this lead reflects the potential of 
the ventricular cavity. Whatever the mechanism, it seems 
to be well established that status anginosus accompanied 
by this characteristic electrocardiographic change indicates 
underlying subendocardial ischemia or actual infarction. 


THE BRITISH DIET IN 1958 


THE latest report of the National Food Survey Com- 
mittee,'* like earlier ones,' is based on analysis of a large 
number of log-books, each recording the food consumption 
and expenditure of one household during one week. The 
8611 households were chosen by random selection from 
827 polling districts throughout the country. The results 
are presented in 67 tables with thoroughness and clarity, 
for which great credit is due to the secretaries of the 
committee, who have fulfilled their annual task with 
remarkable speed. 

The main conclusions are (1) that the diets of the 
population as a whole are satisfactory, as judged by any 
Physiological standard, and (2) that there is remarkably 


8. Fulton, W. F. M. Brit. Heart F. 1956, 18, 341. 
im, i. Field, L. E., Dack, S., Master, A. M. Amer. Heart. F. 1950, 


2° 


10. Pruitt, R. D., Valencia, F. ibid. 1948, 35, 161. 

ll. Hellerstein, H. K., Katz, L. N. ibid. 1948, 36, 184. 

12. Prinzmetal, M., Goldman, A., Shubin, H., Bor, N., Wada, T. ibid. 
1959, 57, 531. 

13, Domestic Food Consumption and Expenditure, 1958. Annual report of 
the National Food Survey Committee. H.M. Stationery Office, 1960. 
Pp. 185. 10s. 

14, See Lancet, 1958, ii, 254; 1959, ii, 798. 


little difference between the food eaten by the rich and 
by the poor. The mean figures for consumption for 
households in class D (weekly income below £7 10s.) are 
satisfactory, but they are based on an analysis of only 
1582 households (18% of the total). The report does not 
say how many unsatisfactory diets are concealed in the 
mean values, and, though the proportion of households 
which do not get enough of the right foods is 
obviously small, the absolute numbers might be quite 
large—perhaps running into tens of thousands in the 
country as a whole. Since the National Food Survey is 
planned to provide information not only for the Govern- 
ment but also for those concerned with the home market 
for food, it has to survey a sample which is a cross-section 
of the whole population and it cannot concentrate on 
class D. Nevertheless many doctors and social scientists 
would like to know more about class-p families; for mean 
figures do not give the whole picture. Could the com- 
mittee next year provide a more detailed analysis of this 
class, perhaps using data obtained over several years? In 
this report a detailed analysis of households dependent 
on widows and single women shows that these constitute 
a vulnerable group whose diet was marginal in both 
protein and calcium. This finding is a further argument 
for more detailed study of class p. 


Taking all the households together, the weekly expen- 
diture on food was 28s. 5d. per head. In class A 1 (weekly 
income over £32 per head) it was 38s. 2d. In A 1 homes, 
weekly expenditures, expressed as a percentage of the 
national average, were: milk 103, carcass meat 111, 
butter 101, margarine 104, sugar 108, fresh green vege- 
tables 111, other vegetables 112, fresh fruit 107. The 
corresponding figures for class-D homes, whose weekly 
expenditure on food was 26s. 7d., are in no case below 
95. These differences are small and must represent a 
remarkable uniformity in the general pattern of the diet: 
indeed it is not clear how the wealthy spend their extra 
lls. 7d. per head. An analysis of diets in relation to 
family size indicates that even families with four or more 
children somehow manage to feed them adequately. 
Since the figures for couples living alone with no children 
strongly suggest that many of these are getting more food 
than they need, childless couples might be a good social 
group in which to investigate diseases possibly arising 
from overnutrition. 

The report contains the usual list of remarkable 
differences in the food habits in different parts of the 
country. Thus Londoners continue to eat large amounts 
of fresh fruit and vegetables, despite the high price they 
have to pay for them, while the Welsh are outstandingly 
the greatest consumers of butter. The Scots buy the 
most shop cakes and biscuits, but home baking flourishes 
most in Yorkshire and in the South West and least in the 
Midlands, judging by the consumption of cooking-fat and 
flour. Meat consumption is high in London but low in 
Scotland and the North Midlands. These regional 
differences are set out at great length. It might be worth 
seeing whether they are correlated in any way with 
regional differences in the incidence of disease, such as 
the relatively high figure for deaths from ischemic heart- 
disease in Scotland. 





Air Vice-marshal Sir ALAN RooK, formerly of the medical 
branch of the Royal Air Force and latterly senior health officer 
of the University of Cambridge, died on Aug. 26. 
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From February, 1955, to August, 1957, the Willink 
Committee, appointed by the English and Scottish Health 
Departments, attempted “to estimate, on a long-term 
basis . . . the number of medical practitioners likely to be 
engaged in all branches of the profession in the future, and 
the consequential intake of medical students required ”’. 
They decided, not unreasonably, that long-term estimates 
were impossible. There were too many “ uncertainties 
and imponderables ” which they could not assess. They 
felt unable to look beyond 1971. The output of doctors 
was already determined up to 1961 by the number of 
students already admitted to medical schools. Their 
report (November, 1957) was therefore chiefly concerned 
with policy during the decade 1961-71. 

They concluded that a reduced output of doctors would 
suffice after 1961. Student intakes should in consequence 
be reduced “‘ by about a tenth from as early a date as is 
practicable”. But they surmised that from about 1975 a 
greater output was likely to be needed. Recruitment of 
medical students would therefore have to be raised from 
about 1970. This latter conclusion was, however, very 
speculative, and they prudently recommended a fresh 
review of the situation round about 1967. 

The somewhat scrappy statistics of admissions to 
medical schools clearly show that the authorities have 
acted on the committee’s advice. The apparent annual 
recruitment of medical students in England, Scotland, and 
Wales fell from 2741 in 1955-6 to 2504 in 1958-59, 
mainly by the recruitment of fewer women students. 
Allowing for double counting (which the authorities still 
fail to exclude from their figures) it looks as if the real 
intake in 1958-59 was about 2030 students, against 
perhaps 2220 in 1955-56. The reduction is of the order 
prescribed. The Willink policy is in force. The University 
Grants Committeee feel bound by it when considering 
financial requests from medical schools. Full-time medical 
students dwindled from 13,340 in 1955-56 to 12,700 in 
1957-58. The Willink policy will soon bring them down 
to 12,000, very little more than their total in 1938-39 and 
far below the post-war peak of 14,200. 

The purpose of this article is to challenge the assump- 
tions of present policy; to show that some of the Willink 
Committee’s key calculations have been falsified by events; 
to argue that, if policy is not reconsidered, there is likely 
to be underproduction of doctors; to indicate broadly, 


1, University Grants Committee annual returns, H.M. Stationery Office. 


TABLE I--ANNUAL NUMBERS OF NEW DOCTORS REQUIRED: 
GREAT BRITAIN 





Willink estimates Revised estimates 


1955-60 1960-65 1965-70 1955-60 1960-65 | 1965-70 
160 110 70 160 | 110 70 





Export 





Forces 55 55 55 | 55 55 . | 55 
Wastage ae 1150 1180 1230 1290 1320 1300 
Expansion .. 465 440 280 627 602 491 

1830 1785 1635 2132 2087 1916 


Totals “| 








using the committee’s own methods, what the reasonable 
medical manpower requirements of the coming decade 
may well amount to; and to urge that a fresh and more 
searching inquiry be instituted now, not in 1967. If the 
position is as urgent as appears, some action should 
indeed be taken almost at once by the universities and the 
U.G.C. in order to avert the troubles which may otherwise 
be inescapable from about 1965 onwards. 


Assumptions and Implications 

The Willink findings can be criticised along two 
different lines. First, some of their basic assumptions may 
be challenged (e.g., about standards of medical care in an 
emerging affluent society). Second, other assumptions 
may be accepted (e.g., about doctor/population ratios), 
but with their implications recalculated in the light of 
current statistics. 

Under the first heading the main consideration is that, 
as prosperity advances, a growing proportion of the 
population will demand a “ middle-class ” standard of 
medical care, for which the committee made scant 
allowance. Though we attach considerable weight to this 
‘** imponderable ”’, our main object is to demonstrate that, 
on the committee’s own assumptions about the overriding 
importance of population trends to the need for doctors, 
their estimates of future requirements need extensive 
upward revision. This is because the committee used 
official population projections which have been falsified 
by events. They concluded that over 1955-71 the increase 
of population would amount to about 4'/,%. In our 
Appendix we attempt to show that policy cannot safely 
reckon with less than an 8% increase over 1955-70. 

If this had been the prospect placed before the Willink 
Committee, and if they had retained most of their other 
leading assumptions, would they still have proposed 
cutting the medical schools’ intake by a tenth for a whole 
decade? We believe they would in fact have ended up 
with something like the revised estimates shown in table. 
Unless these revised figures are badly at fault, they are 
an argument for renewed expansion, not contraction. 

In these revised estimates we have not altered the 
committee’s figures for 
needs of the Forces. Nor, save for hospital staffing after | 
1965, have we raised any of their figures to allow for any | 
improvement in standards of medical care beyond what | 
they themselves assumed. For these reasons the revised | 
estimates probably understate the requirements of the | 
next ten years. 

Though we have retained the committee’s export} 
figures, we question their belief that there will or should be/ 
a substantial fall in the number of British doctors going | 
to other countries during the next decade. The growth of} 
medical and educational facilities within the Commonr- 
wealth cannot always keep pace with extensions of 
political independence—at least not without considerable 
help from Britain. The needs of the Commonwealth’s 
underdeveloped territories are indeed such that there is 4) 
powerful case both for enlarging British medical schools 
to take in more Commonwealth undergraduates and post-) 
graduates and for maintaining or increasing “ exports” 
of British teachers and practitioners. 

Wastage 

From a count of the British Medical Association’s) 
medical man-power register and from the proportions of| 
doctors recorded as occupied or retired at the 1951 census, 
the committee concluded that doctors in Britain wert 
distributed as follows: 
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Active Retired Total 0/ ifvi 0/ ifvi 

site Stco — 41.860 that 99% of men qualifying and 85 6 of women qualify ing 

Female 8300 3100 11,400 enter practice; and that 4:8% of male, and 8-5°% of 

ve <> nipaini . “ female, medical students drop out before qualifying.) 


The active doctors included those giving only part-time 
or occasional service. No less than 69% of male doctors 
aged 65-69 were regarded as active, as well as 37% of those 
over 70. In reckoning for the committee the future num- 
bers needed merely to replace the doctors of 1955 (as they 
die, retire, or migrate), the Government Actuary assumed 
that the proportion of male doctors aged 65-69 who were 
active would slowly decline to 35°, by 1988 and the 
proportion active after 70 to 15%. 

How realistic was this calculation? In 1955, on the 
committee’s reckoning, 6:8°%, of active doctors were over 
65. Early in 1958, according to the Pilkington Com- 
mission’s survey,” the over-65s formed only 0-3% of all 
active consultants, rising through other branches of 
medicine to 5-6% of active general practitioners—active 
here meaning participating even to a minimal extent in the 
National Health Service. (Very few doctors are wholly 
engaged in private work.) All these figures refer to periods 
before doctors could first qualify for N.H.S. superan- 
nuation benefits. “‘ One or two of our witnesses ”’, said 
the committee, “‘ did not dissent’ from the view that 
“the average doctor is sufficiently attached to his profes- 
sion to wish to continue in practice as long as his health 
and energy will allow”. The Government Actuary was 
therefore asked to allow for only a slow trend towards 
earlier retirement among superannuable doctors. 


Since then, the statistics of principals giving unrestricted 
general medical service in the N.H.S. in England and 
Wales supply a foretaste of future trends. The number of 
these doctors aged under 66 grew from 18,242 in 1958 by 
200 to 18,442 in 1959, but the number over 66 dropped 
sharply from 1357 by 145 to 1212. The change is officially 
ascribed to the coming into force of superannuation from 
July, 1958. Doctors in the hospital service are normally 
expected to retire at 65. And the Government Actuary 
himself has lately assessed the probability of retiring 
within twelve months after age 64 at 0-9889 for hospital 
doctors and 0-9823 for general practitioners. This can 
hardly be reconciled with the committee’s assumption that 
even in 1988 over a third of such men under 70, and 
nearly a sixth of those over 70, will still be “‘ active ”’. 


We propose to assume that, of the elderly doctors the 
committee expected to find still on the active list, four- 
fifths will in fact be active in 1960, two-thirds in 1965, and 
half in 1970. In that case the number of doctors to be 
replaced, simply to maintain the 1955 total, compares with 
the Willink estimates as follows: 


Willink Revised 
Year assumptions assumptions 
1955-60 52 6155 
1960-65 5430 6070 
1965-70 5770 6060 


To derive from these quinquennial wastage totals the 
average annual number of newly qualified doctors needed 
for replacement, the Government Actuary (a) assumed 
that the numbers of men and women entering practice 
“will be such as to accord with the ratio of 4 : 1 on entry 
to the medical schools ”, and (b) assumed that wastage 
between qualifying and entering practice (and apparently 


during training) will be as hitherto. (The report estimates 


yciation’s I 
yrtions of 
1 census, 
ain were) 


2. Statistical Supplement (Cmnd, 1064) to Report of Royal Commission on 
Doctors’ and Dentists’ Remuneration. H.M. Stationery Office, 1960. 

3. Ministry of Health annual report for 1959; part I, pp. 74-75. H.M. 
Stationery Office, 1960. 

4. Report on N.H.S. Superannuation Scheme, 1948-55. H.M. Stationery 
Office, 1959, 


Assumption (a) is questionable. The sex ratio on entry to 
medical schools (not adjusted for duplication) appears not 
to have been four men for each woman but to have ranged 
from 3-12 : 1 in 1954—55 to 3-53 : 1 in 1957-58. A future 
entry ratio of 3-6 : 1 at the most is more likely than 4 : 1. 
Applying assumption (b) to this ratio, and adjusting the 
wastage figures accordingly, we arrive at the revised 
annual figures for replacement of wastage shown in table I. 


Expansion 


It is difficult to follow the ‘‘ expansion ”’ estimates of the 
report, because much of the committee’s arithmetic and 
its underlying assumptions are concealed. 


1. Some of the minor calculations are intriguing. No 
increase whatever was allowed for the whole-time medical 
staff of the Medical Research Council (which in fact grew 
from 177 in October, 1955, to 222 in October, 1959) or for 
doctors engaged in full-time postgraduate study or 
research. Whole-time university medical teachers and 
research-workers (other than those with hospital con- 
tracts) were allowed to increase by 12 a year (or 1°%)—an 
admittedly ‘“‘ speculative” figure. ‘The pharmaceutical 
industry was supposed to recruit 40 full-time and 10 
part-time doctors during 1955-60 and then to cease 
enlarging its medical staffing. In the whole range of 
industrial medical services there was room for only 45 
additional doctors a year up to 1960 and for 20 a year 
hereafter. These estimates reflect a depressingly “‘ realis- 
tic ”’ attitude to medical research and to industrial health. 
They fall short of the nation’s needs and may even have 
fallen short of actual trends since 1955. 


2. The committee proposed a few once-for-all in- 
creases to remove certain acknowledged deficiences. They 
allowed for certain declared public vacancies—140 in 
Government medical services and 125 in local-authority 
services. “‘ The effect, if any, of population changes on the 
numbers of doctors employed by local authorities (includ- 
ing those employed in the School Health Service) will be 
small’. For general practice the committee did postulate 
an appreciable improvement in standards. They allowed 
for the doctors needed to reduce average practice sizes to 
2500 in those non-rural areas, and to 2000 in those rural 
areas, where larger average lists prevailed. They con- 
cluded that these under-doctored areas needed another 
625 doctors. But they contemplated no improvement 
beyond this. They did not, for instance, examine the 
implications of reducing average-list sizes in all non-rural 
areas to, say, 2200 (these areas averaged just over 2350 
patients per doctor in England and Wales in 1959 *) or of 
applying the doctor/population ratio of ‘‘ well-doctored ” 
areas to the rest of the country. 


3. The committee’s main expansion estimates derive 
directly from their assumption of a 4'/.% population 
increase over sixteen years. In fact, by 1959, population 
had already grown by 2% ; and, as is argued in the Appen- 
dix, trends since 1955 point to an increase of the order of 
8% by.1970. The committee allowed 75 extra general 
practitioners a year for population growth and ageing, 
though how much was allowed for each factor is not clear. 
Over sixteen years this amounts to 1200 doctors, or 
5-6% of the general-practitioner strength of 1955. Allow- 
ing the old people 70% more family-doctor consultations 


%: Ministry of Health report (ref. 3), app. XVII. 
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than the average for younger ones,® an 8% population 
increase which includes a 25% increase of the old implies 
a 10% rise in need for general-practitioner care. This 
amounts to 2134 additional doctors, or 142 a year—a near 
doubling of the Willink figure. 

What has actually happened to the supply of general 
practitioners since 1955 is not wholly clear. If spread over 
sixteen years (the Willink Committee in fact spoke of 
reducing over-size lists “‘ over the next few years ’’), the 
committee’s requirements for England and Wales come 
to 105 extra doctors a year, while our estimate would be 
165. From 1955 to 1959 the increase of principals in the 
N.H.S. in England and Wales (the series used by the 
committee) has averaged 232 a year. But there has also 
been an average annual decrease of 51 assistant general 
practitioners (the number of which the committee kept 
static), so that the net annual increase has averaged 
181 doctors. Notwithstanding this advance, in “ desig- 
nated”? and “intermediate”? rural areas combined, 
doctors’ lists averaged 2189 patients in 1959 against 2136 
in 1955, and the patient population of these areas has 
grown from 7:36 million to 7-72 million. In “ designated ” 
non-rural areas, while the patient population fell from 
9-42 million to 8:37 million the average list was virtually 
as large in 1959 (2743) as in 1955 (2747); and, compared 
with 1958, there were signs of deterioration in 1959.5 
The Willink doctor/population ratios are still far from 
being attained. 

4. The committee’s estimates for hospital staffing also 
took account of the effects of population increase, as well 
as of the likelihood that the demand for specialists will 
grow “as medical knowledge and practice develop and 
become more elaborate, exhaustive and time-consuming ” 
The rise in outpatient work was noted, as also the prospects 
of more hospital building. But the committee thought 
that the initial rapid expansion of hospital staffs was 
slackening as “‘ many of the more urgent needs have now 
been met and... the spreading of hospital and specialist 
services beyond the large cities and throughout the 
country is now well advanced”. They concluded that for 
1955-65 an annual increase of 320 hospital medical staffs 
(half juniors and half consultants or senior hospital 
medical officers) would be reasonable. Although it was 
‘ difficult to see further ahead”, for 1965-71 they 
arbitrarily halved these figures to an annual increase of 160. 
Over 1955-59 this postulated rate of expansion has not in 
fact been accomplished. The average annual rate of 
growth has amounted to 292 doctors, not 320; 7 nearly 
five-sixths, instead of a half, of the increase has occurred 
among doctors not classified as seniors; and staffing 
deficiencies are emerging in several regions. 

Even granting the committee’s other assumptions to be 
valid, their figures need to be adjusted to a higher rate of 
population growth. This cannot be done with certainty, 
both because the committee’s own methods are unknown 
and because of the inherent difficulty of relating hospital 
requirements with population trends. The committee’s 
demographic assumptions implied, ceteris paribus, a 14% 
increase of inpatients by 1971, while our own assumptions 
imply a 16'/,% increase by 1970.° Should the need for 
hospital doctors be assumed to rise in Proportion : ? The 


6. This | is the 1 ratio suggested by recent surveys—e. g-5 Logan. -» WP. D. and 
Cushion, A.A., Morbidity Statistics from General Practice; vol. 1. 
General Register Office Studies on Population and Medical Subjects 

no. 14. H.M. Stationery Office, 1958. 

7. Report of the Royal Commission on Doctors’ and Dentists’ Remuneration 
(Cmnd., 939); table 15. H.M. Stationery Office, 1960. 

8. According to the method of calculation used by Abel-Smith, B., and 
Titmuss, R. M. in The Cost of National Health Service in England and 
Wales (London, 1956), appendix 1. 


committee plainly did not think so. If they had, they 
would have postulated a “‘ demographic ”’ requirement of 
173 hospital doctors a year, whereas for 1965-71 their 
total requirements for all hospital purposes was only 160 
a year. The future pattern of demand for inpatient 
services may indeed be more influenced by social factors 
and by policy (e.g., on “‘community care”) than by 
population trends. And when assessing the need for 
doctors, trends in outpatient services and in diagnostic and 
other procedures, as well as in scientific knowledge, all 
come weightily but imponderably into the picture. All 
that seems certain is the fact that the growing numbers of 
the old will make the need for hospital-based doctors grow 
faster than the need generated by additional population in 
other age-groups. If policy assumes an 8% population 
increase over 1955-70, it might be unwise to assume less 
than a 12% increase in “ demographic”? demand for 
hospital doctors. Our revised estimates therefore allow 
for an annual increase of 157 doctors over the whole 
period, simply to accommodate demographic needs. 
A plausible guess at what the committee allowed is that it 
applied the same factor as for the general practitioners, 
Taking that as a 5-6°% increase over sixteen years, the 
committee’s estimates would include an annual “ demo- 
graphic” quota of 62 hospital doctors. The difference 
between that figure and our own is 95. This has been 
added to the committee’s totals for expansion require- 
ments in our revised estimates in table 1. The effect is to 
raise the annual requirement for hospital doctors in 
1955-65 from 320 to 415 and in 1965-70 from 160 to 255. 

But it is far from clear why the committee should have 
arbitrarily halved its estimates for the period after 1965. 
Quicker throughput of inpatients and greater concentra- 
tion on outpatient work do not in themselves reduce the 
numbers of doctors needed. In some directions, possibly 
in mental health, they may even enlarge the numbers 
needed. If the expansion envisaged by the committee for 
1955-65—much of it being intended to remove deficiencies 
—had been fully realised, and if their assumptions about 
population had been nearer the mark, an appreciable 
relaxing of pressure to expand could certainly have been 


reckoned with after 1965. But events have departed a | 


good deal from what was planned. The hospital service 
will be farther from satiety in 1965 than the committee 
imagined; and they themselves stressed that their estimates 
for 1965-71 were “‘ very speculative ”’. To halve the “ non- 
demographic ” element in estimated requirements after 
1965 seems unwarranted. At least half the cut should be 
restored, and our revised estimates add 49 to the com- 
mittee’s figures for 1965-71 to allow for this. 

In summary, it seems justifiable to raise the Willink 


figures for ‘“ expansion” by adding 67 general prac- | 


titioners and 95 hospital doctors a year to cover demo- 
graphic changes, and by assuming that the requirements 
for hospital doctors for reasons other than demographic 


will run in 1965-70 at three-quarters, not half, of the) * 
+ In 196( 


hoped-for level in 1955-65. 


Discussion i 
The revised estimates could have been put higher. The 
Willink Committee could be criticised, for instance, for 
deliberately i ignoring (beyond a certain point) the fact that | 
in a dynamic economy long-range planning cannot proceed | 
on static assumptions. If the “‘ affluent society ”’ progresses | i 
at anything like the 2% to 3% compound annual increast | 
in productivity which economists and politicians believe | 
to be likely, then the community will develop both al 
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resources and the appetite for improved standards of 
medical (including psychiatric) care. The fact that medical 
care is collectively provided and paid for through taxation 
is irrelevant. Advancing prosperity creates the taxable 
capacity to pay for medical improvements without raising 
the level of taxation. Yet the committee decided that 
economic advance was one of those uncertainties which 
are so unpredictable that it had best be left out of account 
altogether. Since they were appointed, the real level of 
personal consumption per head of population has grown 
by 7%. It is likely to continue rising at least at some such 
long-term average rate. It is quite unrealistic to prepare 
long-range policies on the assumption that the standard 
of living may be no higher in ten or fifteen years’ time than 
itis now. Professor Jewkes is not alone in wondering (in 
his memorandum of dissent to the Pilkington report) 
“why, although the increase between 1939 and 1958 in 
the number of full-time university students in Arts of 70 per 
cent; in Science of 183 per cent; in Technology of 162 per 
cent; in Dentistry of 93 per cent; and in Veterinary Science 
of 356 per cent, are all regarded as evidence of social advance, 
an increase of 7 per cent in medical students in this period is 
thought adequate, even in an epoch when the demand for 
medical services and the claims for medical research have so 
much increased ”’. 

Our revised—and admittedly amateurish—estimates 
will serve their purpose if they establish a prima facie case 
for a new inquiry. But, if they are not wide of the mark, 
they have some immediate implications for the medical 
schools and the University Grants Committee. The 
number of full-time students in the medical schools of 
Great Britain at different dates was: 


1938-39 .. 11,830 | 1952-53 13,510 | 1955-56 .. 13,340 
1950-51 14,200 1953-54 13,240 _ 1956-57 .. 12,940 
1951-52 .. 13,910 | 1954-55 13,100 1958-59 .. 12,700 


Medical school deans supplied the Willink Committee 
with figures which showed that the schools’ output would 
average 1825 newly qualified doctors a year (apart from 
students from overseas) over the seven years from 1955 to 
1961. From the figures just given we may infer that the 
student population needed to sustain such an output is 
around 13,175, the mean number of students from 1950-51 
to 1956-57. If, following the committee, we assume that 
30 new doctors a year will be supplied by Northern 
Ireland, the revised estimates in table 1 require British 
medical schools to yield an annual average output of some 
2100 new doctors in 1955-60, of 2060 in 1960-65, and of 
1885 in 1965-70. This could only be done if doctors in 
training average 15,220 in 1950-55, 14,880 in 1955-60, 
and 13,610 in 1960-65. The shortfall of output for 1955-60 
is already known. The expected annual average is 1825, 
against our estimate of 2100 needed, giving an annual 
deficiency of 275. Average numbers in the medical 
schools in 1959-60 and 1960-61 are not yet known. But 
if they are brought down to 12,000 by the latter year, as 
the Willink policy implies, then doctors in training will 
have averaged 12,660 in 1955-60; and doctors produced 
in 1960-65 will average 1750 a year, showing a deficiency 
of 310 on our estimated requirement of 2060 a year. To 
make good the shortfalls of these two quinquennia during 
1965-70 would require an annual output of 2470 new 
doctors during those years, and a medical-school popula- 
tion enlarged to average 17,830 over 1960-65. 

Expansion to such dimensions, to be undertaken forth- 
with, may well be impossible even as an emergency 
Operation. But at the very least these estimates demon- 
Strate that there is no case at all for maintaining the 
Willink policy, and a very strong case for immediately 


beginning on an expansion of medical education which 
plainly ought not to stop in 1965, if even the main part of 
the requirements we have estimated is to be supplied in 
ten years’ time. Unless there is immediate action, some- 
thing like a crisis in the supply of doctors may emerge 
around 1965, by which time it will be much harder to deal 
with. 

The desirable increase in the intake of medical students 
looks so large that it may be doubted whether it could be 
accomplished without the founding of one or two new 
medical schools in provincial universities. The case for 
founding them is strengthened if the policy of reducing 
the number of medical students in London, Glasgow, and 
Edinburgh (as advised by the Goodenough Committee) is 
maintained. Medical schools in these cities have ex- 
perienced the main reduction of numbers latterly. 
Unless they are re-expanded, or unless some new medical 
schools are started, the capacity of the remaining centres 
may be insufficient for what seem to be the requirements 
of the coming decade. In the U.S.A., too, doctor supply 
has been lagging behind population increase. Last year 
the Surgeon General’s Consultant Group on Medical 
Education recommended the creation of 20 to 24 new 
medical schools, in order to raise the annual output of 
doctors from 6800 to 10,400. It would be better for 
Britain to take action before it too has drifted into a situa- 
tion calling for emergency measures. 

Summary 

In 1957 the Willink Committee suggested a cut in 
recruitment of students to British medical schools ‘* by 
about one-tenth” until around 1970. This reduction 
has been effected. But it is now clear that several of the 
numerical assumptions made by the committee have been 
falsified by events. In particular, population is increasing 
faster than was expected, and fewer doctors are remaining 
fully active beyond the age of 65. 

** Second thoughts ” suggest that urgent consideration 
should be given to expanding medical-student numbers 
as rapidly as possible from the present 12,000 or so to 
15,000 or more. At the same time, a fresh and more 
searching inquiry should be instituted now to redeter- 
mine the number of doctors likely to be required in the 
next decade in all branches of the profession. 

We wish to thank Dr. J. A. H. Waterhouse for helpful discussions, 
particularly in relation to our Appendix. 

Appendix 

The Willink Committeee “‘ thought it necessary to make some 
provision for the fact that the population of this country 
continues to increase year by year and is steadily growing 
older”. They used for this “ the latest published forecasts of 
the Government Actuary ” for the period 1955-71. Subsequent 
demographic events have in fact badly faulted their assump- 
tions. Even as they were preparing their report, the Registrars 
General and the Government Actuary were revising their own 
projections to take account of actual population trends; and 
they have revised them twice since. Each fresh projection has 
pointed to a higher rate of increase than the last. The latest 
suggests a 7% increase over 1955-71, against the Committee’s 
4'/,%—11/, million more people needing doctors than the 
committee allowed for. 

The successive official projections have not altered their 
assumptions about migration (a minor factor) or mortality. We 
have therefore not changed the Willink estimates in so far as 
they assumed a 25° increase in the numbers of the old. The 
official revisions are concerned only with fertility, which each 
successive revision has so far underestimated. The official 
demographers gave the Willink Committee population esti- 
mates which appeared to assume that the total fertility of 


9. See Lancet, 1960, i, 275. 
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women aged 15-44, taken as a single group, would decline. 
Yet in the very year, 1956, when these estimates were issued, 
even this somewhat crude fertility index rose sharply. It has 
continued rising ever since. Moreover, fertility at the most 
reproductive ages had been rising long before these estimates 
were prepared. There had been an uninterrupted rise since 
1952 among women aged 20-24 and, save for a trifling drop in 
1954, also among women aged 25-29. Since 1956, women aged 
under 20 and 30-34 have joined in the rising trend. Since over 
two-thirds of all births occur to women below 30, it would 
have needed a very large reduction of fertility among those over 
30 to bring about that overall decline in the average fertility of 
women of all childbearing ages on which the Willink sums 
were based. 

If the official projections are acceptable as to mortality and 
migration, but possibly unreliable as to fertility, what assump- 
tions about the coming decade are most appropriate for recon- 
sidering the Willink medical man-power estimates ? In table II 
we present projections for the United Kingdom up to 1970 on 
three different fertility assumptions, believing that the actual 
trend will lie somewhere between the first and the third. 

Assumption A projects the age-specific fertility-rates of 1958 over 
the whole period 1959-70, and adjusts the official projections 
accordingly. 

Assumption B is derived from A, but reduces the fertility of 
women over 30 by 10%, (crudely estimated by taking 3-3°% off the 
birth totals shown in col. A). 

Assumption C shows the effects of a continuing rise in fertility 
(linear extrapolation of 1951-58 age-specific fertility rates). 
Assumption C shows the upper limit of what is likely. It 

produces a 10%, population increase over 1955-70. It carries 
the annual number of births to over 1-15 million and population 
increase to 0-5 million a year. It accords with the trend of 
fertility in 1959 and may do so for 1960 as well. Yet it seems 
likely that the fertility increase will stop at some point short of 
the position shown for 1970, if only because most parents are 
not likely to want completed families of even the Edwardian 
size-distribution. 

On the other hand, assumption A may well show the lower 
limit of expansion. At all ages under 40 fertility has been rising 
since at least 1956, and at the most fecund ages since 1952. 
The rise is not the result of transient disequilibria (such as 
previously deferred marriages or postponed maternities) but 
seems to reflect a genuine and probably enduring change of 
family habits. It appears to express a growing preference for 
two, three, or four children over smaller or larger families. 
If so, the rising trend may well slacken to a halt before long. 
But it would not be safe to assume that, for 1960-70 as a whole, 


TABLE II—POPULATION ESTIMATES, 1955-70: UNITED KINGDOM 





Total population 



































Live births (thousands) (millions) 
ACTUAL FIGURES 

1955 789 1955 51-22 

1958 869 1958 51-87 

1959 830 1959 52:16 

PROJECTIONS 
Assumptions Assumptions 
Year | Official Official 

Se xk: |; A | Bic 
1960 1959-63 851 823 | 885 | 52-29 52-29 | 52-23 52°54 
1961 annual | 845 | 817 | 898 | 52-50 | 52-50 | 52-41 | 52-79 
1962 average: | 846 | 818 | 919 | 52-71 | 52-70 | 52-59 | 53-07 
1963) 855 851 | 823 942 | 52-94 | 52:91 | 52-77 | 53-37 
1964 | 854 | 826 965 53-14 | 53-11 | 52-94 | 53-68 
1965 1964-73 857 828 988 53-56 | 53-32 53-12 | 54-02 
1966 annual 865 | 836 | 1015 | 53:58 | 53-53 | 53-30 | 54-38 
1967 average: 884 854 | 1059 | 53-80 | 53-76 | 53-50 | 54-79 
1968 870 897 | 866 | 1089 54:03 54-01 | 53-72 | 55-22 
1969 | 904 874 | 1124 | 54:24 | 54-26 | 53-94 | 55-72 
1970 | 912 | 882 | 1154 | 54-46 | 54:51 | 54-16 | 56-25 

1970 % | 

of 1955: 106-3 | 106-4 | 105-7 | 109-9 
Sources: (1) Actual figures and official projections from Annual Abstract of 


Statistics, 1959; and Monthly Digest of Statistics, May 1960. 
(Official population totals interpolated from figures given for 
1963, 1968, and 1973.) 
(2) Assumptions: see text. 





fertility will average less than the level of 1958. It will be noted 
that our inexpert calculations yield population totals identical 
(allowing for our cruder methods) with those of the official 
projection. The latter, it is understood, though published in 
terms of an assumed annual flow of births, is reckoned in terms 
of fertility rates specific both to age and to marriage duration. 
It, too, evidently projects the fertility of 1958. 

In favour of assumption B it may be argued that, if the trend 
to earlier marriage and maternity continues, and unless the 
desired size of family continues to rise, women must soon begin 
greater restriction of childbearing over the age of 30. Even if 
they did so to the extent of 10°, forthwith (they did not in 
1959), population increase over 1955-70 would still be around 
53/,°4, against the official 6'/.°, and the Willink 4'/.°,. Yet 
table 11 suggests that, on present knowledge, assumption B is 
implausible (e.g., actual births in 1958 and 1959 compared with 
projected births in column B). 

We conclude that real population growth over 1955-70 may 
be expected to occur somewhere between A and C—between 
increases of 6'/.°%, and 10°;,. By 1970 there may be no more old 
people than the Willink Committee assumed, but beween 1-1 
million and 1-9 million more younger people. Policy cannot 
be safely tied to any single statistical projection. But it would 
not seem wise to found policy on the assumption of less than an 
8%, population increase over the whole period—virtually 
double the growth on which present (Willink) policy of 
medical recruitment is based. 


ROBOT ANGIOGRAPHY 
A PRELIMINARY REPORT 
J. A. VEIGA-PIRES 
M.D., Ch.D., D.M.R.D., D.R.D., D.R.T. & N.M. 
FELLOW IN RADIOLOGICAL RESEARCH OF JAMES PICKER FOUNDATION 
B. E. GODFREY 


B.Sc. Lond., A.Inst.P. 
SENIOR PHYSICIST 


X-RAY AND PHYSICS DEPARTMENTS, ROYAL NORTHERN HOSPITAL, 
HOLLOWAY, LONDON, N.7 

THIS note reports work designed to answer the need for 
(i) accurate timing of the radiographic exposures in 
peripheral arteriography and (ii) reduction of the dose of 
radiation to the radiologist, the staff, and the patient. This 
method uses a Geiger counter to detect the arrival of 
radioactive sodium which is mixed with the contrast 
medium.! 

In vascular disease the circulation time varies consider- 
ably. Accurate timing of film exposure is of great value 
in obtaining maximum vascular filling at different levels 
of the limbs. We thought that injection of a radioactive 
substance with the opaque medium might enable exposures 
to be accurately timed. Radioactive sodium (*4Na), 
predominantly a y-emitter, with its short half-life of 15 
hours, was used and seemed to be the answer to our 
requirements. 


Apparatus 

The installation which we intend to build (fig. 1) would 
allow the X-ray apparatus and the film changer to be 
switched on by the passage of the mixture of the contrast 
medium and #4Na at a given level or levels. 

The film changer would be basically the Royal Northern 
changer,” which will be set to stop at pre-set levels. The 
trigger is a collimated Geiger counter, efficient for the detection 
of y-radiation from *4Na. The sensitivity depends on the 
distance of the Geiger counter from the long axis of the limb. 

There are still a number of technical problems to be solved, 
the basic idea having been shown to work. Up till now, however; 
research has been directed to finding the minimum amount of 
24Na needed to be an effective trigger, both to ensure against | 











Fig. 2— 








~~ 1, Lancet, 1958, ii, 1023. 
2. Carstairs, L. S. Brit. ¥. Radiol. 1960, 33, 526. 
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Fig. 1—Proposed scheme for “ robot ” angiography. 


raising the background, which affects the sensitivity of the 
apparatus, and to minimise the radiation hazard to patient and 
staff. 

The radiation-detection apparatus consists of a Geiger 
counter, with slit collimation, connected to a sensitive radiation- 
measuring circuit provided with a relay which is de-energised 
when the radiation intensity reaches a certain predetermined 
level. The response time of the circuit is approximately 0-5 sec. 
The radiation level at which the relay becomes de-energised 
may be set over the range of approximately 20 to 200 counts per 
sec., the break connecting two contacts which operate a light. 


Method 

In preliminary experiments the *4Na was injected 
separately before the contrast medium and, in a femoral 
arteriogram, the time of arrival at, say, the foot was 
noted. Subsequently, the contrast medium was injected 
and the film exposed according to the timing previously 
determined. 

In later experiments the *4Na and contrast medium were 
mixed and the films exposed manually at the time indica- 
cated by the flashing light in the detector. This manual 
method has, of course, the inconvenience of a possible lag 
in timing. This limitation will be dealt with when full 
automation is introduced. The ‘“ robot ” will, however, 
have a delay timer to allow, when indicated, a selected 
interval of time to elapse between the stimulation of the 
counter and the triggering of the X-ray set (fig. 1). 

Fig. 2 is an arteriogram of the foot using this method, in 
which the phase is accurately arterial. The circulation time in 
this particular patient, who had intermittent claudication 
and a long block of the femoral artery, was, from the point 
of injection in the femoral artery, just below the inguinal 
ligament, to the foot, 12 sec. 

Fig. 3 demonstrates the degree of error possible in peripheral 





Fig. 2—Radiograph of arterial phase in angiogram of foot using 
“Na as time of exp e indicator. Ing inal-li t/foot 


circulation time 12 sec. 








angiography. The film was the last of a series in which we 
attempted to follow the descent of the dye in the leg by sub- 
jective estimation based on clinical data. The result was a film 
taken about two seconds after the arterial phase, showing well 
the plantar venous reservoir and a nice saphenous drainage. 

The method of arterial injection is percutaneous 
puncture with a needle of short bevel introduced with the 
outlet pointing distally. The needle is connected through 
a polyethylene tube to a syringe, and a saline perfusion is 
maintained for the duration of the examination. 

Once the artery is successfully punctured, an assistant 
prepares a 20 ml. mixture of contrast medium containing 
50 uC of a solution of *4Na. This mixture is then injected 
by manual pressure and as quickly as possible into the 
artery. 

We have observed in the artery a proximal reflux of the 
bolus of the contrast medium. The length of this reflux 
depends on the degree and proximity of the arterial block 
and on other factors, such as blood-pressure and pressure 
and speed of injection. Nevertheless, this retrograde 
filling of the artery must have an important effect on the 
travelling time-table of the contrast medium along the 
tree, and, on occasions, may mean that injections and 
exposures have to be repeated, thus subjecting the patient 
to possible reaction from excess of contrast medium. 


Comment 

The chief value of this method is to demonstrate the 
distal arteries in the lower limbs. A number of technical 
refinements are still required. Perhaps the controversial 
point is the use of a radioactive substance in order to 
reduce the amount of radiation involved in arteriography. 
The radiation dose to a patient at the centre of the trunk 
per injection of 50 uC of *4Na is of the order of 90 mrad, 
the gonad dose most probably being less than this. This 
dose has got to be judged against the following points. 
The gonad dose with the current arteriographic tech- 
nique, involving repeated exposures, is of the order of 
1500 mrad for 15 exposures * in males. Of this dose, only 
about 3 mrad is contributed by each exposure to the lower 
leg and foot, which are the difficult exposures to time. For 
the patient, a small gonad dose from X-ray exposures will 
be saved at the expense of an additional y-ray dose of the 
order of 5% of the total X-ray exposure. For the staff, 


the reduced number of exposures will offer appreciable 
3. Larsson, L. E. Acta radiol., Stockh. 1958, suppl. 157. 





Fig. 3—Angiogram of foot obtained by subjective estimation of 
circulation time, resulting in film being taken about 2 sec. after 
arterial phase. Only the venous phase is shown. 
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(which includes the various radiographic abnormalities) 
together with histological confirmation obtained either 
from accessible lesions or blind biopsy techniques or by 
means of the Kveim test. The diagnosis of sarcoidosis is 
secure and internationally acceptable only when this two- 
fold clinicohistological evidence is demonstrable. Just as 
a clinical diagnosis remains in doubt without histological 
confirmation, so does a histological diagnosis remain 
unacceptable without a consistent clinical picture. This 
excludes non-specific local sarcoid-tissue reactions, which 
are sometimes observed in skin, lymph-nodes, liver, gut, 
meninges, conjunctiva, or lung in response to trauma, 
chemicals, infections, and neoplasms. 


KVEIM TEST 


The intradermal injection of human sarcoid tissue may 
produce a nodule of sarcoid tissue at the site of inoculation 
in the course of a month in patients with sarcoidosis. 
False-positive reactions are extremely rare, so the Kveim 
test is regarded as a specific and helpful means of confirm- 
ing the diagnosis. Dr. MERRILL CHASE and his colleagues 
at the Rockefeller Institute have prepared various fractions 
and are succeeding in standardising antigens of known 
and reproducible potency. This will lead to increased use 
of the Kveim test, which has now become an acceptable 
alternative to other means of histological confirmation. 


INDICATIONS FOR TREATMENT 


It was agreed that corticosteroid therapy was the only 
method of proven value and that it was particularly 
indicated for ocular lesions, progressive pulmonary 
involvement, persistent hypercalciuria, disfiguring skin 
lesions, and involvement of the heart and central nervous 
system. A minimal course of treatment for subacute 
sarcoidosis should be of three months’ duration at the 
least dosage likely to suppress the clinical and radiological 
manifestations. In contrast, long-term steroid therapy is 
necessary for chronic, persistent sarcoidosis. 


Many participants had noted some amelioration of 
symptoms and signs following treatment with chloroquine 
or hydroxychloroquine. In a disease with such a high 
incidence of spontaneous remission, controlled clinical 
trials are obviously desirable before it is possible to support 
or refute this observation, and the cases to be included in 
these trials should be of the chronic, persistent type. 
Dr. JAMES G. Hirscu and his colleagues are undertaking 
apilot trial of this kind at the Rockefeller Institute. It was 
urged that if this yielded promising results, its scope 
should be enlarged on an international scale. 


Control trials are also, in fact, sorely needed to evaluate 
corticosteroid therapy, and plans are being made for these 
to be conducted at an international level. Their necessity 
became even more obvious when it emerged that the 
results of corticosteroid treatment in Stockholm (S. 
LorGREN), Philadelphia (M. Songs and H. IsRAEL), and 
London (D. G. JAMES) all showed that treated cases did 
less well than untreated. This apparent paradox in un- 
controlled series is probably due to the fact that steroids 
were withheld until the disease had become chronic and 
Persistent. This interpretation underlines our dilemma 
in choosing the optimum time for corticosteroid therapy. 
It should not be started too early, because of the high 
incidence of spontaneous improvement; but, on the 
Other hand, it should not be withheld until a late 
Stage of irreversible fibrosis has made the condition 
itremediable. 


SARCOIDOSIS IN CHILDHOOD 
Only 104 cases of sarcoidosis in childhood had been 
reported up to February, 1953, since when McGovern 
and Merritt ! have added a further 9 examples observed 
in Washington hospitals. In a communication to the con- 
ference, Dr. EDwINn L. KENDIG reported a further 6 cases 
seen in the Medical College of Virginia Hospitals; most 
noteworthy was that 3 of these cases had occurred in 
siblings—which is unique. Of the whole series of 119 
children, only a quarter were below the age of 9 years, 
the remainder being aged 9-15 years; and over a third 
of the children were Negro. Predominant lesions were 
hilar and peripheral lymphadenopathy and ocular and 
skin lesions. 
SARCOIDOSIS IN THE U.S. ARMY AND NAVY 

In 1953-56, 291 cases with clinical and histological 
evidence of sarcoidosis were observed in U.S. Army 
hospitals; these were detected chiefly as the result of 
routine radiography. Colonel JosEPH CoocH noted that 
the incidence was 16 times greater in Negroes than white 
subjects, and, probably because of this factor, incidence 
was lower among officers. He found no correlation 
between its incidence and age or length of service, 
whereas Dr. B. F. GUNDELFINGER and Dr. S. A. BRITTEN, 
analysing 303 cases occurring in 1954-58 in the U.S. 
Navy and Marine Corps, noted its predilection among 
enlisted men 20-25 years of age in their second to 
eighth years of service. They found a tenfold higher 
attack-rate in the Negro race and also observed a higher 
incidence in white officers than in ratings. The time of 
onset among officers seemed to be about five years later 
in age or service than that among ratings. 

WORLD-WIDE EPIDEMIOLOGY 

It seems clear that sarcoidosis has a world-wide distribu- 
tion, although its reported incidence in under-developed 
countries suggests, perhaps artificially, that it is less often 
seen there. Its clearcut preponderance in the pine-tree 
belt of the South-Eastern United States is not so evident 
elsewhere. Such a clear-cut association could not be 
established in their respective countries by Dr. PABLO 
PuRRIEL (Uruguay), Dr. KeEIzo NOBECHI (Japan), Dr. 
OLE Horwitz (Denmark), Dr. ANDREW DOUGLAS 
(Scotland), Dr. G. SCHONHOLZER (Switzerland), or Dr. 
B. VAN LINGEN (South Africa). Factors peculiar to their 
Own countries seemed more likely to be at work. The 
higher incidence in North Japan is probably due to the 
fact that Tokyo and its medical schools contribute to a 
higher diagnostic standard. A heavy incidence of 116 per 
million population in North Jutland may, in part, have 
been due to the perspicacity of a physician preparing a 
postgraduate thesis on sarcoidosis in that area, whereas 
in Switzerland the incidence was inversely proportional 
to the rainfall. 

Dr. STIG WALLGREN cited a prevalence-rate of 40 per 
100,000 in a mass survey of a million Army personnel 
in Sweden during the past decade, whereas Dr. ARTHUR 
RoBBINS has noted a prevalence of about 50 per 100,000 
of the civilian population during 1960 in the coloured 
Harlem area of New York City. It is interesting to note 
the similar prevalence in such different racial populations. 

ENVIRONMENTAL FACTORS 

Foremost among the epidemiologists studying the 

problem have been Michael * and cioeere ol whose 


z McGovern, J. P., Merritt, D. M. Advanc. oe 1956, 8, 9 

2. Kendig, E ie Peacock, R. L. New Engl. F. Med. 1959, *260, 962. 
3. Michael, ML, jr. ‘Ann. intern. Med. 1956, 45, 151. 

4. Cummings, M. M., Hudgins, P. C. Amer. J. med. Sci. 1958, 236, 311. 
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-pioneer work has now culminated in an interesting 
hypothesis relating sarcoidosis to chemical constituents of 
pine-pollen. This would certainly explain the prevalence 
of the disease in the pine-forested South-Eastern United 
States. Using pine-pollen antigen as a Mantoux-like skin 
test, Dr. GEORGE McCuISTON has surveyed areas of 
Florida where sarcoidosis is well recognised and common. 
He found positive skin tests in from 5% to 46% of the 
population in various areas, and made the noteworthy 
observation that the incidence of positive skin tests was 
less in patients with sarcoidosis than in controls with 
other diseases, including tuberculosis. This suggests a 
depression of cutaneous hypersensitivity akin to that 
noted with other delayed-type skin tests in sarcoidosis. 
In one patient with erythema nodosum due to sarcoidosis 
in London, pine pollen behaved like Kveim antigen, 
provoking, in a month, a nodule composed of sarcoid 
tissue (D. G. JAMES). 

Further observations are clearly necessary before 
deductions can be made concerning the role of pine-pollen 
allergy; this may be but one of several provocative factors, 
depending on circumstances and on the area in which the 
disease is contracted. In Georgia, Dr. G. W. CoMsTOcK 
has noted that, in Negro females with sarcoidosis, clay- 
eating is twice as common as it is in matched controls; 
rural residence was more common, whereas cigarette- 
smoking was less frequent. He felt that the disease had 
no causal relationship with tuberculosis, but that preg- 
nancy might be a predisposing factor in the community 
he had studied. 

Peanut dust is suggested as a possible provocative 
allergen in Virginia, where Dr. E. L. KENDIG, Jr., has 
noted chronic pulmonary disease among peanut-growers 
and an unusually high incidence of sarcoidosis among 
their children. 

Possibly many factors contribute to the development of 
sarcoidosis, including constitutional or racial predisposi- 
tion, and pregnancy or other hormonal states, and to these 
may be added various regional factors, such as those 
already cited, which vary with the country and even areas 
of the country. Epidemiological surveys are needed in 
Britain in an endeavour to detect contributory factors 
peculiar to this area. 


MORTALITY-=RATES 


Dr. I. M. MorryaMa, of the Office of Vital Statistics, 
has followed mortality trends in the United States. 
There were 73 deaths in 1949, when figures were first 
recorded, and they climbed to 196 in 1957. He estimates 
that the death-rate is about 1 per million population; it is 
slightly less for the white and correspondingly more for 
the coloured population. 

In the series investigated at the Middlesex and Royal 
Northern Hospitals, there were 15 deaths due to sar- 
coidosis—13 due to pulmonary fibrosis and cor pulmonale 
and 2 due to nephrocalcinosis and uremia (D. G. JAMES). 
12 of the 15 deaths were in women, who seem more prone 
to chronic skin lesions, and so also to chronic lung lesions. 
The prognosis of sarcoidosis is largely based upon the 
degree of fibrosis supervening, and the value of cortico- 
steroid therapy will ultimately be assessed on how. 
effectively it prevents these fibrotic sequele. 


The transactions of this conference are to be published by the 
U.S. National Research Council. 
D. GERAINT JAMES. 


In England Now 





A Running Commentary by Peripatetic Correspondents 


Queen Boadicea with knives on her chariot wheels had 
nothing on the visitors to our lake this summer. They have 
carved quite a name for themselves with their water-skiing, 
Every Sunday morning the new motorway hurtles a strangely 
garbed, and strangely tongued, invasion from the land where 
the lolly is made one way or another, and spews them out on 
the shores of our lake. Multitone cars with multitone horns, 
roof racks with crimson water-skis, gleaming speedboats on 
trailer trollies with tiny smoking bearings, loud check shirts 
and loud unchecked voices, bikinis and bottled beer. We can 
stand that much with no more than a genteel shudder. We 
can open one eye after lunch and mutter un-Sunday-like 
things to ourselves: no-one else could possibly hear us over 
the scream of the outboard motors and the screams of the 
popsies awash. Jolly good show to see the Nation enjoying 
their National Park. 

What fun to scare the daylights out of the silly folk in rowing- 
boats. Speedboat to one side, skier to the other, the towline 
twanging across their defenceless heads, bow wave and out- 


board wash capsizing them. Bring back the law of the jungle | 


into the National Park. 


But we do not begrudge them their exhibitionism: it must 
be almost impossible to rise out of the water without it. That 


was probably how Evolution began in the first place: like see 
no hands on a bicycle: like see no eyes at the wheel of a speed- 
boat. Much more fun to let instinct take control, to gaze at 


Venus leaping from the waves at twenty knots than to keep a | 


puritanical eye on the sterile fission of the water ahead. If 
the swimmers and the stupid squares in rowing-boats and 
sailing dinghies cannot nip out of the way of a roaring spray- 
plumed speedboat, it serves them right if they get run down. 
They must have had warning enough, and if they are not 
prepared to keep up with the pace of modern life they should 
get to hell out of it. Progress rides roughshod over back- 
markers. 

Boadicea’s chariot wheels never touched the r.p.m. of an 
outboard: her knives were not in the same class as a screaming 
propeller. We have fished out one mastectomy, one lamin- 
ectomy of the dorsal vertebre with extirpation of the scapula, 
and one young boy with the top of his skull sliced open. Even 
the Iceni would have claimed that as a Roman holiday. 
Perhaps Boadicea had twinges of remorse herself. 

* * * 

It seems to be an English custom to compliment the 
foreigner on matters which in this country would be cause 
for complaint. Take for instance the rapid repair of the storm 
damage on the road near Brienz described by my peripatetic 
colleague. So far as I can gather this is a regular occurrence. 
Last year I had the same experience, and when I arrived three 
hours late at my hotel in Interlaken the manager said this 
was nothing new and that the obstruction often delayed 
travellers longer than it did me. Yet the railway line running 
alongside the road is rarely damaged because it has been built 


on solid stone piers. I imagine that the movable bridge is | 


kept conveniently round the corner and that the workmen 
are permanently on call, including, in my case, a bulldozer. 
Would this state of affairs be tolerated in England without 
the usual grouse, and would a foreigner pat us on the back 
and say how wonderful for us to repair so quickly a road which | 
is so regularly washed away ? } 
* * * 
Since my wife has been lured from general practice into) 
matrimony, her supply of clinical material has been limited. 
But the change has given her enough time in the home to) 
observe that her mother’s bronchitis was due to allergy to flour} 
and to alter the kitchen routines to eliminate every trace Of) 
flour from cooking techniques. It has also given me a public 
reputation for ruthlessness in geriatric work which is reinforced 
every time we take the family into a café for tea. “ A tray 
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tea, please. Toast and cakes for four and a packet of crisps Letters to the Editor 
for the old lady.” 
* * w 
dents When Universal Detergents found that the large-scale INJURY AND ABSENTEEISM IN SMOKERS 
eels had | production of their immensely popular Shrift (shortens every S1R,—No-one who has had the disconcerting experience 


hey have washing day or washing-up) had landed them with an over- of motoring behind a driver lighting-up at the wheel; or 
r-skiing, { whelming quantity of x0.7, an apparently worthless by- had his petrol tank filled by a smoking attendant; or seen 
strangely | product, they were really up against it. The trouble was that the gas mains being repaired by a cigarette-handling 
id where | x0.7 could not be incinerated, unloaded into the public sewers, engineer; or heard of miners who smoke at the pit face; 
n out on | or even dumped into the sea without causing an abominable or Cited © alent with 1 1 . li te 
1e horns, | stink. The U.D. board of directors were at their wits’ end to 5 veer we wae  aragegee eager trying ” Ag ; 
boats on | find an outlet for the stuff before it engulfed the whole outfit a cigarette in an oxygen tent, will find the greater liability to 
ck shirts | including themselves. Rapidly they mobilised all the pharma- ‘%4JUry in young smokers as surprising as your annotation 
We can | cological boffins who were slaving away with their pharma- of Aug. 6 suggests. 

der. We { ceutical subsidiaries, hastily diverted them from the concoction Nor would such an observer have recourse to theories that 
nday-like | of alternative antibiotics, phenothiazine analogues, super- these young men must have “ impaired muscular coordination ” 
us over | anabolic steroids, or what have you, and turned them full blast or be ‘‘ constitutionally accident-prone”. The more likely 
is of the | onto the disposal of xo.7. explanation would be a simple mechanical one: for the manipu- 
enjoying The psychopharms were the first to report with the rush- lative ritual involved in lighting a cigarette, particularly under 
release of a most exciting film showing that xo.7 made their adverse conditions, precludes normal accuracy in the simul- 
1 rowing- | Japanese fighting fish not merely indifferent to one another but taneous performance of other ‘‘ skills”. Admittedly, such 
> towline | ready to shake fins and play the most wanton games of tag _light-handedness can develop remarkably with practice and 
and out- § around the tank. Here, in fact, was the ultimate tranquilliser, permit smoking to be synchronised with such varied activities 
ne jungle | one that might mend broken marriages or even bring the Cold as infant feeding, ambulance driving, food-handling, or hair- 
| War to an end. But before the board could settle the adver- dressing. But the safety margin under the more exacting 
: it must | tising allocation, the antibiotic unit excitedly announced that conditions of industry must often be dangerously reduced; and 
it. That | x0.7 had an all-embracing antimicrobial spectrum, ranging the consequent accident-proneness is surely inherent in the 
: like see | the whole way from the viruses to the rickettsia. The obvious activity rather than inherited by the individual. 

‘a speed- | trade-name they suggested would be Vibgyormycin. The board A time-and-motion study comparing the industrial per- 
> gaze at | now had a tough decision on their table—whether and how to formances of smokers and non-smokers should now be 
0 keep a | putacross the first, and surely it must be the only, tranquillising initiated. The purchasing, lighting, smoking, and disposal of 


head. If | antibiotic. cigarettes is a time-consuming business; and the indulgence 
oats and Before they had made up their mind at least a month had in, say, one packet per shift must waste a significant proportion 
1g spray- | gone by and the stately steroid circus (three-ring) paraded their of the working time. 

in down, | confident declaration that a single non-toxic dose of xo.7 by The carefully fostered myth that cigarette smoking 


are not | mouth completely suppressed mammalian ovulation for, _ ; : . 2 : 
y should | literally, an indefinite period. Now the board began to stir prep se ge-aphe egy peor Pomsor par wae 
> 


er back- | uneasily. It was true that here might be their salvation from = é “ a 
that ever-threatening take-over bid. What could be better than this condemnation should be widely publicised. 
J. P. ANDERSON. 


m. of an { a contraceptive with which to fight the fertiliser tycoons. But Manchester. 
creaming | X0.7, though synthetic, was a simple substance and patenting - ‘ : 
e lamin- | could hardly protect it. Wrongly handled, there was a risk that Sir,—Your annotation seems to associate the evidence 
. scapula, | it might knock the bottom out of the entire drug industry. The for the carcinogenic effect of cigarette-tobacco smoke on 
»n. Even | nation’s drug bill might be halved overnight and then rapidly the respiratory system with the effect on accident-rate 
holiday. | reduced to negligible proportions. The whole thing was and absenteeism of cigarette smoking. Surely the associa- 
manifestly impossible. Another way out must be found. tion is merely verbal depending on the word “ cigarette ”’. 
And then someone noticed the grass round the menacing The painstaking “‘ research ” on 3341 men would have 
mounds of xo.7. It was superb, a green-keeper’s dream—not _ een as unrevealing and as futile if, say, general fidgetiness, 





nent the . 
be cause _ not a dandelion, to be seen. Here, thank goodness, was tea drinking, or dancing had been considered in relation 
he storm answer. Science, with a capital S, in the service of the o> autident cesses 
sripatetic sweating do-it-yourself home gardener. There is, after all, a lot P - G. M. W 
~usrence of ro th sen apo § Spread out over it in Hove. + > Weaeen 
well-diluted form x0.7 does not smell any worse than its parent MAIL 
pore substance in our kitchens, but the inner history of Sward, the MALSSAS “ Tis 
delayed new and very successful selective lawn weedkiller, remains a AFTER BLOOD-TRANSFU 
- 4 Closely guarded secret. Sir,—In their interesting report in your issue of 


- running 
een built ees Sa Aug. 27 Dr. Grant and his colleagues say: “In 1936 





bridge is| | ee gar aged six, suffered from recurrent boils, so when Thomas et al. described the first case in Britain.” This 
workmen | * ed to visit his younger sister, I thought it wise to test his may be true if the statement is applied to transfusion of 


urine. I gave him a bottle and asked for a specimen of water. blood for its therapeutic effect, but it may give a wrong im- 


ulldozer. : 
without | og ate gt agi aaa coy edroom —_sression if it is applied to intravenous infusions in which 
the back) ilar atlases cal aan itn aaa blood of another person may be accidentally admitted to a 
ss which ” . 7 patient’s circulation and if Ireland in 1917 may be included 
i THE BIOCHEMIST with Britain. Any discussion on accidental infection with 
ag a 1 am the very model of a modern medicine fitment. malaria through intravenous infusion should not omit 
oa forward-looking hospitals, essential equipment. mention of 11 cases of malignant tertian malaria which 
home to a on phy | Sr aaieranatimme ona occurred at the Military Hospital, Portobello Barracks, 
y to flout) In a matter of a minute I supply the scant * Dublin, between Nov. 21 and Dec. 28, 1917, and were 
attributed to the passage of blood from some carrier 


trace O/ I’m the crystal ball’s successor in all problems of prognosis. 
a public! I assist in patient planning, I assess the daily treatment. 
9 I am the very model of a modern medicine fitment. 

A tray (With apologies to a recent advertisement for an electronic brain.) 


through the medium of the infusion apparatus then used 
for the intravenous administration of ‘‘ 606 ”’. 
Of the 11 cases, 9 proved fatal, and the diagnosis was proved 
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by Prof. A. C. O’Sullivan’s very complete examination of 
necropsy material from 6 of the cases. Details of the occurrence 
were given in the second report of the Salversan Committee of 
the Medical Research Council (Special Report Series no. 66, 
pp. 56-60). As evidence of the smallness of the amount of 
blood which can convey infection, the Salvarsan Committee 
said inter alia: ‘‘ It is stated that two or three drops of blood 
containing summer-autumn parasites injected subcutaneously 
can produce an experimental infection.”? From an experiment 
which I made when I was assisting in the investigation of the 
Portobello cases I concluded that even less than this amount 
should suffice. For the information of readers who have never 
seen 606 given, it should be explained that the dose was con- 
tained in about 250 ml. liquid and reached the needle from an 
infusion funnel via a rubber tube into the last two or three 
inches of which had been inserted a short piece of glass tubing. 
This was for verification of the needle’s entry into the vein, 
for blood was first allowed to flow back into the glass tube. 
After this the dose of 606 was allowed to flow into the vein and 
was followed by about 50 ml. saline to clear the needle of the 
drug. The unanimous view of the committee, of which I was 
a member, was that remnants of a carrier’s blood left after all 
that liquid had flowed through the tubing had been swept into 
the next patient’s vein. It seemed incredible that any could 
have remained, considering how very small was the amount of 
blood allowed to flow back to the inspection window before 
starting the inflow of 606, and I made the following severe 
experiment. I filled the last four inches of tubing and needle 
with blood and then allowed 240 ml. saline to flow through 
tubing and needle before collecting 10 ml. in a centrifuge tube. 
This amount I spun out for several minutes and then counted 
the cells in the deposit. There were, as far as I can remember, 
not more than 140,000 cells in that 10 ml. after 240 ml. had 
flowed through the tubing. 
London, S.W.1. L. W. HArRIson. 


CORTICOTROPHIN AND 
LONG-CONTINUED STEROID THERAPY 


S1r,—Dr. Walkden (Aug. 6), very properly concerned 
by the dangers of adrenal cortical failure during steroid 
therapy, suggests that corticotrophin should be made 
available to general practitioners. The suggestion is a 
most reasonable one even if it were based solely on a claim 
that corticotrophin is still used on occasion for treatment 
and for maintenance therapy. A question of some impor- 
tance arises, however, with regard to its value when used 
to prevent possible collapse from adrenal cortical failure. 
It seems that there is little evidence that injections of 
corticotrophin given at intervals during oral steroid 
treatment will in fact protect against adrenal failure in 
times of stress. 

Young and his colleagues ! reported that 100 mg. of adreno- 
corticotrophic hormone (A.C.T.H. gel) weekly failed to maintain 
normal adrenal responsiveness during corticosteroid treatment 
and that 200-300 mg. weekly was not always effective. Dewar 
and Whyte ? investigated three patients who had received con- 
current treatment with corticotrophin during maintenance 
therapy with prednisolone and found that only one showed a 
satisfactory adrenal cortical response to a stimulation test. 
Controlled investigations in a much larger number of cases are 
required to solve the clinical and therapeutic problems set by 
long-term and also by short-term steroid therapy: but the 
complexities of adrenal physiology and the difficulties of 
present techniques raise a barrier. 

On theoretical grounds alone, there seems to be little justi- 
fication for the use of corticotrophin as a “‘ booster’ during 
prolonged oral steroid therapy. Even if it did stimulate the 
atrophic adrenal cortex, corticotrophin would thereby further 
inhibit the pituitary and thus aggravate the interference with 
1. Young, I. I., De Filippis, V., Meyer, F. L., Wolfson, W. Q. Arch. 

intern. Med. 1957, 100, 1. 
2. Dewar, W. A., Whyte, W. G. Brit. ¥. Derm. 1960, 72, 31 


the pituitary-adrenal function which is the real factor of import- 
ance in any response to stress. Physiological reaction to stress 
is not mediated directly by the adrenal cortex acting alone; the 
pathway is indirect by way of the higher levels of cerebral cor- 
tex, hypothalamus, and pituitary. For this reason prolonged 
treatment with corticotrophin itself is not without danger, and 
collapse during surgery may occur in patients who are receiving 


such therapy. 
Glasgow. W. A. Dewar. 


SHORTAGE OF RADIOGRAPHERS 

S1rR,—As a science teacher who actually heard one of 
the lectures given during Dr. Osborne’s radiographer 
recruitment experiment, I can confirm that it aroused 
great interest among the girls. They were particularly 
fascinated by the slides. Schoolgirls are much more 
interested in lectures associated with slides or a film 
than in lectures without either. 

A great deal of the success of the lecture was due to 
the fact that the lecturer was young enough for the girls 
to be able to identify themselves with her, and to ask her 
questions freely. 

Any girl who has the ability to pass five G.C.E. subjects 
and who stays at school until she is eighteen will probably 
by then look to a more academic career than radio- 
graphy. More recruits would be attracted if training 
started at seventeen. 


London, W.2. CLAIRE MADIGAN. 


STERILISATION OF THE DIABETIC’S SYRINGE 


S1r,—Dr. Carter’s letter of Aug. 13 contained much 
excellent practical advice on how a diabetic can success- 
fully maintain a syringe sterile with the minimum amount 
of trouble, but I disagree with his advising storage in 
surgical spirit. 

Surgical spirit (B.P.C.) is available in two forms, and is 
adulterated with either castor-oil, methyl salicylate, and 
ethyl phthalate, or with castor-oil, mineral naphtha, and 
ethyl phthalate. For this reason I think 70% industrial 
spirit is a far more suitable solution for keeping syringes in. 
I suspect that the reason why surgical spirit was originally 
advised is that it is the only spirit solution which can be 
purchased without a doctor’s prescription. 


The Radcliffe Infirmary, Oxford. B. J. CUDDIGAN. 


Sir,—Dr. Stephen Carter’s letter was very interesting. 
I have been on daily doses of insulin since August, 1923, 
and as my work entails regular visits to hospitals throughout 
the North-West on business, and I am away from home for 
several days at a time, I normally carried my insulin syringe 
with needle in situ, in a spirit-proof case filled with industrial 
methylated spirit. I carried some 1 oz. bottles of sterile water 
with me, so that I could remove all the spirit from the syringe 
and needle, before loading with the required dose of insulin. 
Normally a needle would last me two to three weeks—but 
during the past ten years of injecting, I found that the needles 
blunted more readily because fibrous tissue was developing at 
the sites of injection, and they had to be changed more fre- 
quently. I made a practice of boiling the syringe, needle, and 
case once a month. : 
Dr. Carter does not reassure me as to the efficiency of his 
method of loading his syringe. I am convinced that before 
this can be done satisfactorily the plunger of the syring¢ 


‘should be raised to the mark on the barrel corresponding t0 Ri 


the required dosage, and then the needle plunged through the 
rubber cap of the inverted bottle, the needle point being below 
the surface of the insulin. The air from the syringe is then 
injected, making it possible to withdraw the insulin without 
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‘import- | difficulty. Withdrawals of insulin from the bottle should only were examined within two hours of collection. The 
to stress | be carried out with sterile needle and syringe. With Dr. weather at that time was fairly good and no rain had fallen 
se 3the | Carter’s method there isa a of contamination. during the days preceding the examination. 
- aa —— Sok aoa shag -s — a The results are shown in the accompanying table. These 
g aan d oe a d = . 4 - - living. ae gee eee may serve to confirm the findings published previously 
eceiving { No doubt also I will shock Dr. Carter’s sense of economy and indicate that serious pollution of the Thames occurs 
yhen I point out that for the past five months I have used uch further upstream than is assumed by your con- 
sWAR. only the 2 ml. sterile disposable plastic syringes and needles. tributors. 
After using it once, I decapitate the needle shaft from its mount I wish to thank my former colleagues for permission to publish 
and place it carefully in an ash-tray, the separated syringe their results. 
and barrel are then popped into the wastepaper basket, and I St. Helier Hospital, 
= now get my extra twenty minutes in bed too. Corshahon. BASIL JARVIS. 
rapher 
wet Boman, Seockport, R. MERRYWEATHER SHAW. INFECTIOUS AIRBORNE PARTICLES 
icularly ENI incite Sir,—In the interesting paper by Professor Rubbo 
1 more : PENICILLIN “5 ‘ and his colleagues (Aug. 20) there are several things which 
a film Sr,—Dr. Fairbrother and Dr. Taylor (Aug. 20) dis- invite comment. They discuss the importance of particles 
agree with some findings and conclusions of — own. which “ remain airborne” on the basis of settle-plate 
due to | May I say that I find their argument illogical? They counts. They conclude that droplet nuclei “ play a minor 
he girls begin by casting doubts on the higher blood levels part in contaminating a ward environment” and that 
ask her obtainable with penicillin “B®” (‘Broxil’) than with their findings “are consistent with the concept that air- 
penicillin V, and then report findings of their own which porne infection in hospital wards is caused by the dis- 
ubjects confirm that these higher levels are attained. They persion of pathogens travelling either as free organisms 
appear to contest my finding that lower concentrations of oy jn association with the microscopic fibre particles 
robably | enicillin B (and V) than of G inhibit the growth of 4»; 9 
radio. 1° _ a G © gro Or which we have termed fibre nuclei 
wining staphylococci of intermediate degrees of resistance, and While the first of these conclusions is true and the 
| then present results with such organisms in which B is second may ultimately prove to be true of certain infec- 
Gan, own to be need active than G by differences of up to _ tions, neither can be established by the methods employed. 
t, 16-, and 64-fold — to the size of the inoculum. As Wells ! has shown, there are essentially two families of 
INGE It seems to me perfectly reasonable to conclude that  jnfectious airborne particles: (1) those, like droplet nuclei, 
penicillin B, with its much lesser susceptibility to des- which are so light that they do not settle in the gently moving 
| much }truction by staphylococcal penicillinase, is more likely to air of occupied places and are removed by ventilation; (2) 
uccess- | be effective than penicillin G in an infection by a staphy- _ those which settle before they are removed by ventilation and 
amount flococcus forming this enzyme. Dr. Fairbrother and consequently accumulate on horizontal surfaces including 
rage in }Dr. Taylor appear to take the view that penicillin in any S¢ttle-plates. : am 
frm is useless in such an infection: if this is their belief , This distinction, as Wells has tried to make clear in his book, 
, and is [they should recognise that not everyone shares it. The has a number of important consequences. In the first place, 
te, and frecent discovery of a new penicillin unaffected by particles which do not settle do not contribute to residual 
1 . ol icilli é h hol hi bl environmental contamination and cannot be collected on 
oder al red ae not the whole Gaawer to this problem, — settle-plates. The particles, including “ fibre nuclei”, which 
justri because domiciliary treatment with this new penicillin professor Rubbo and his colleagues have collected on settle- 
ages in. will be impracticable. plates, therefore, cannot belong to this group and droplet 
iginally Fg ow ond ag ae ys nuclei cannot have the “‘ same dispersability as fibre nuclei ”’ 
can be Loe Be ~~ LAWRENCE P. GARROD. It is also likely that any “‘ free organisms ” present in the air 
OUR POOR s would behave like droplet nuclei. 
THAME Secondly, the number of particles in the air is not, in itself, 
omen Sir,—I was interested to read the letter of Dr. Long- a measure of their hygienic significance. Droplet nuclei, for 
more and Dr. Thompson (Aug. 20) on the pollution of the example, reach the host by inhalation and because of the very 
resting. |Thames. In November, 1957, a survey of the bacterio- _arge volumes of air sampled in the course of normal breathing, 
t, 1923, | logical standard of natural water-supplies in the vicinity of ama tees a of — — - one 4 several saan 
oughout | Reading was undertaken by myself and my fellow under- CUD¢ *¢et Of alr may be hygienically significant. won _ 
ome for | graduates borne organisms, like any other, can produce disease only by 
inge =i ? a reaching the susceptible tissues of the host, unless the 
syringe | Specimens were collected under standardised conditions, : = = _ : 
\dustrial 1. Wells, W. F. Airborne Contagion and Air Hygiene. Cambridge, Mass. 
aad a suggested in the Ministry of Health report on The ‘ Riley — we. to . . 
» , se. & st tore 
“ial Bacteriological Examination of Water Supplies (1956), and Fe Re ee ee Nee Wr ey. Hie 1958 76, 185. 
ne : BACTERIOLOGICAL CONTENT OF NATURAL WATER-SUPPLIES IN THE VICINITY OF READING 
ks—but 
needles : Presumptive coliforms Presumptive | Cl. welchii 
H Colony count per ml. | Ratio of | ml. Strep. faecalis | count per 100 
wing pouhasesrnatastencent | counts — | MacConkey bile-salt broth | “per id0ml. | ml. 
dle and } Specimen Glucose | Wilson & Blair 
? | 22°C/4 days | 37°C/2 days 22:37 | 37°C/48hr. | 44°C/48 hr. | azide broth a 
| r. r. 
y of his P River Kennet upstream of Reading 750 1620 | > 1800 Not done > 1800 <5 
t before / River Kennet downstream of brewery | | 
sage | pit Reading 110,500 7500 3:1 > 1800 >1800 | 1300 <5 
syring River Kennet in lock downstream of | | 
uding to}, of Readin; Not done Not done >1800 > 1800 550 | 5 
ugh the iver — at University Sailing 
S aed Club 25,000 4400 5:5:1 > 1800 > 1800 215 50 
1 
> then (4 pit at Sonning-on-Thames 6780 2027 :1 | 900 170 17 <5 
wichett 4049 1376 3:1 250 45 50 <5 
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superiority in this respect of a given particle can be demon- 
strated, its numerical superiority in the air is of doubtful 
significance. 

In attempting to relate airborne particles to infection, the 
relative numbers of particles such as droplet nuclei and fabric 
fibres cannot be established without volume sampling methods 
which sort particles into groups according to whether they 
settle or not. Even with this information available, the hygienic 
significance of any group of particles cannot be established 
without demonstrating a correlation between the presence (and 
removal) of the particles and the presence (and control) of the 
infection which they supposedly transmit. 


Bland-Sutton Institute of Pathology, 
Middlesex Hospital, 
London, W.1. 


OBSTETRIC FLYING-SQUADS 

S1r,—I am disappointed that, in your annotation of 
July 30, you should fail to understand the purpose of the 
obstetric flying-squad in this day and age. 

First, it has a very limited value in the resuscitation of the 
moribund. This job must be done by the general practitioner. 
He has the equipment, dried plasma, and giving sets. He has 
the skill—he has been trained in an obstetric unit. He is prob- 
ably at the confinement, but if not he has been notified that his 
patient is in labour and he has contracted to be available should 
the midwife need him. Naturally he may need further help and 
advice. He calls up his reserves—that is, the hospital. ‘There 
are two alternatives. Either he sends the patient to hospital or 
he calls the hospital to the patient. This, then, is the purpose of 
the flying-squad. Certainly the general practitioner will want 
help quickly, but it is not in a matter of minutes. I believe you 
are wrong to say that delay of half an hour or an hour in the 
arrival of blood may mean death to the mother. Blood- 
transfusion experts are chary of giving blood that is not cross- 
matched between donor and patient. Cross-matching takes two 
hours in the laboratory. The patient may need blood eventu- 
ally, but she will survive on a plasma transfusion even if her 
hemoglobin is temporarily only 50%. 

Once the idea of bringing the hospital to the patient has been 
established, an idea which was considered valuable in the late 
war, it will help both general practitioner and his patient. For 
instance, the general practitioner may feel that he needs assist- 
ance with a persistent posterior and the patient will feel that she 
has the expert attention of a hospital without all the worry of an 
emergency admission. 

Plan as carefully as you like, you will still not do away 
with emergencies in domiciliary obstetrics. Again there 
are two alternatives. Either develop the flying-squad in 
such a way as to give confidence to general practitioner and 
to the mother, or deliver all mothers in hospital. 


CLEMENT W. WALKER. 


FRANCIS O’GRADY. 


Cambridge. 

*,*In the management of shock due to serious 
hzmorrhage it seems dangerous to regard plasma as an 
alternative to blood: blood is needed and the quicker it is 
given the better. Delay in the arrival of the flying-squad 
can indeed be fatal, and this point is emphasised in the 
recent report '! on maternal deaths. Regional blood-trans- 
fusion officers rightly advise against the routine transfusion 
of blood which has not been carefully cross-matched. 
But the circumstances of a flying-squad call are exceptional 
and a calculated risk is justified. In certain centres where 
there is considerable demand on the flying-squad, the 
blood set aside for the service is specially double-checked 
to ensure that it is group-O rhesus-negative, and it is also 
screened for anti-A and anti-B hemolysins. Persistent 
occipitoposterior position of the vertex is hardly a com- 
plication of labour to be managed, by choice, in the 
patient’s home. Delivery may well be difficult and is 


1. Report on Confidential Enquiries into Maternal Deaths in England and 
Wales, 1955-57. H.M. Stationery Office, 1960. 


better carried out in hospital. While we applaud the 
contribution made by the emergency obstetric service to 
the reduction of maternal mortality, we still believe that 
careful examination of the circumstances of each cal] 
would lead to a fuller understanding of the true place of 
the flying-squad in obstetric practice.—Ep.L. 


REGIONAL PLAN FOR ACCIDENTS 
Si1r,—Being merely a doctor, I cannot see why all 
accidents should not be treated in the local hospitals, 
Surely with every accident we have to obey the Ecclesia- 
astical instruction: ‘“‘ Make no haste in time of trouble.” 
I have seen and read in the Press of many deaths which 
have occurred when this rule has been neglected, and | 
have given accounts of patients who have survived and 
made excellent recoveries when they were treated primarily 
in the home and local hospital.1_ Such patients escaped 

the marvellously skilful operations—and profited. 


JAMES F. BRAILSForD. 
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Edgbaston, Birmingham. 


HYDROCORTISONE BY INHALATION 
S1r,—We were much interested in the paper of Dr, 
Langlands and Dr. McNeill (Aug. 20) on a trial of hydro- 
cortisone inhalation in asthma. We have carried out a 
similar trial in asthmatic children, measuring the results 
in terms of the forced expiratory volume in one second 
(F.E.V.).)- 
14 children were allocated by random selection to two groups, 
The first was given hydrocortisone by inhalation for ten weeks 
followed by a placebo for ten weeks. The second group started 
with the placebo and continued with the hydrocortisone in the 
same ten-week periods. Hydrocortisone acetate was delivered 
from ‘ Medihalers’ as a micronised powder, and the placebo 
consisted of medihalers identical in appearance, but containing 
propellant only. Each patient was instructed to take six puffs 
daily, equivalent to a total dose of 9:0 mg. of hydrocortisone. 
The results of F.E.V.,., converted to a percentage of the mean 
normal value for the child’s height * are shown in the accom- 
panying table. The results in period 2 were better than in 
period 1 by 3°8% of normal and the results with hydrocortisone 
were better than with the placebo by 3°4%. 
Analysis of variance showed that neither of these changes 
was statistically significant. An apparent interaction between 


ie: 3 internat. Coll. Surg. August, 1960. 
2. Strang, L. B. Thorax, 1959, 14, 305. a 
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“treatment ”” and “ order” gave us some difficulty in inter- 
pretation since the. experimental design confounds “ order ” 
with “ children”. However, we felt that we could safely say 
that the benefit attributable to the drug, if it existed at all, was 
only of the order of 3% of normal and not more than 7-5% of 
normal and that there was no real evidence that different 
children reacted very differently to its administration. We 
regard this last aspect as important in any drug trial, because a 
marked variation in response of individuals to a drug will not 
be apparent from a consideration of the mean results alone. 


These findings in a different age-group confirm those 
of Dr. Langlands and Dr. McNeill and draw attention 
again to the need for objective measurement in assessing 
the results of treatment in asthma. 

We are grateful to Messrs. Riker, Loughborough, for the supply of 
medihalers containing hydrocortisone acetate and for the placebo 
medihalers. 


Department of Child Health, L. B. STRANG* 
Kings College, 


University of Durham E. G. Knox. 


ELECTROCARDIOGRAPHIC CHANGES 
DURING ANA:STHESIA 


Sir,—I was most interested in Dr. Zuck’s letter of 
Aug. 20 about his two cases with abnormal electrocardio- 
grams, because I have seen a similar case myself. 


This arose in a man of 55, in the course of a recent investi- 
gation into the action of thiobarbiturates on the electrocardio- 
gram. There was no history or clinical signs of cardiac disease 
and the pre-anesthetic control electrocardiogram of the 
standard and augmented limb leads showed no abnormality. 
The patient had undergone cystoscopy under buthalitone/ 
nitrous-oxide/oxygen anzsthesia and the accompanying record 
was taken five minutes after the anesthesia had been dis- 
continued. 

The tracing (lead 11) shows the P wave becoming fused with 
ind distorting the QRS, reverting to its original position and then 
returning to the qrs. As in Dr. Zuck’s two tracings, the RR 
intervals are constant while the PR, RP, and PP intervals are 
variable. 

Almost every known form of cardiac arrhythmia has been 
reported during trichlorethylene anesthesia,? and nodal 
thythm often arises under any type of anesthesia and is con- 
sidered to be of little clinical significance.* Dr. Zuck has 
suggested that the effect may be due to the almost synchronous 
discharge of impulses arising in the sinoauricular and atrio- 
ventricular nodes with the former suppressing the latter. Such 
amechanism has been described * and a very similar picture 
is produced. This type of arrhythmia, however, is associated 
with sinus bradycardia and the pp intervals are constant. 
Neither of these features are present in Dr. Zuck’s or my 
electrocardiograms. 

It seems most likely that these three cases are examples 
of a relatively uncommon but recognised type of pheno- 
menon known as a wandering pacemaker or shifting or 
sliding nodal rhythm. While some cardiologists consider 
that this condition is due to the site of stimulus formation 
continually moving across the atrial muscle between the 





* Now at Hammersmith Hospital, Ducane Road, London, W.12. 
1, Henderson, A. G., Mackett, J., Masheter, H. C. Brit. #7. Anesth. 1958, 


, 302. 
2. Wylie, W. D., Churchill-Davidson, H. C. A Practice of Anesthesia; 
,P. 197. London, 1960. 
3. ibid. p. 351. 
4. Wood P. Diseases of the Heart and Circulation; p. 219. London, 1959, 








ardiogram five 


lower tracings. 





S.A. and A.V. nodes,® others consider it to be a nodal 
rhythm with variations in the rate of conduction of im- 
pulses back to the atria.* The effect is the production of a 
fairly constant RR interval with variable PR, RP, and PP 
intervals and these changes may be seen in all three 
tracings. 


Isle of Wight. J. MAcKETT. 

S1rR,—The basic mechanism involved in the disturbance 
of cardiac rhythm during anesthesia with trichlorethylene, 
noted by Dr. Zuck, seems to depend on the existence of a 
homogenetic idioventricular ectopic pacemaker situated 
above the bifurcation of the main bundle of His, and 
probably below the atrioventricular node. Retrograde 
conduction from this centre is blocked, so that the atria 
continue to be activated by the sinus node. 

It may be that the sinus impulse passes theough the atrio- 
ventricular conducting tissues for some way before it is 
blocked, thus rendering them refractory for the retrograde 
impulse from the ectopic centre—i.e., the retrograde ventriculo- 
atrial block has a physiological and not a pathological explana- 
tion, and does not depend upon organic disease in the main 
bundle of His. Hence two pacemakers exist in the heart 
side by side competing for the conducting pathways in the 
presence of normal atrioventricular conduction—i.e., a 
pararrhythmia is present, with sometimes nodal and sometimes 
sinus rhythm. As the two centres have almost identical 
frequencies the P waves and Qrs complexes have a close relation- 
ship in time. This explains the “‘ emerging” P waves, and a 
type of reversed Wenckebach phenomenon. Vagal hypertonia 
may be an important factor in this disturbance of rhythm. 


Belfast City Hospital. E. FLETCHER. 


BACK PAIN AND HYPERZSTHESIA 

S1r,—To sum up the letters you have published on 
this subject, their authors fall into two groups as might 
have been expected: on the one hand the qualified men 
who practise unashamedly osteopathic techniques, and, 
on the other, qualified men whose manipulation is justified 
in terms of classical anatomy of the intervertebral disc 
and its effects on the nerve-roots of the central nervous 
system. 

The fact that both groups feel that my paper is an 
important contribution demonstrates that although 
manipulation is successful, we are still very ignorant, in 
my opinion, as to why it is. 

We must clear our minds completely of previous 
theory and investigate this commonplace condition with 
every modern technique that is available. Ordinary still 
X-ray films have shown nothing; perhaps high-speed 
slow-motion X-ray studies of the spine during manipula- 
tion would be fruitful, or perhaps electrophonographic 
studies of the “ click ’’, or finally the detailed postmortem 
dissection of the segment of the spine at fault in patients 
known to have had a recurrent syndrome or an acute 
attack immediately before death. 

In all these investigations each patient must satisfy all 
four points of the syndrome, namely: (1) dull ache, (2) 
limitation of a spinal movement by pain, 
(3) paravertebral tender spot, and (4) its 
overlying area of hyperesthesia. 








minutes after end of buthalitone/nitrous-oxide/oxygen 
anesthesia. There is an interval of approximately 2:1 sec. between the upper and 











This syndrome will not only be useful in 
ensuring that all investigators are studying 
the same condition, but will also ensure 
5. Goldberger, E. Unipoplar Lead Electrocardiography 


and Vectorcardi phy; p. 375. London, 1954. 
6. Evans, W. Cardiology; p. 112. London, 1956. 
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that they are investigating the correct vertebral level and 
correct side of the trunk in each case. 


Medical Department, 
Westinghouse Brake and Signal Co. Ltd., 
Chippenham, Wilts. 


DOCTORS, ADMINISTRATORS, AND 
THERAPEUTIC COMMUNITIES 


S1r,—Dr. Crocket’s article (Aug. 13) deserves close 
attention and is a challenge to some long-overdue 
rethinking on this subject. 

His concept of the division of medical administration 
into three categories—clinical administration, supportive 
administration, and administrative therapy—may at first 
appear difficult to assimilate, but it seems that the key to 
each category is the qualifying adjective. 

I should like to comment on Dr. Clark’s appreciative 
letter of Aug. 27. Dr. Clark has difficulty in conceding 
validity to the separateness of the concepts “ clinical 
administration’ and ‘“ administrative therapy’. May 
I use the example he quotes to point out the distinction as 
it occurs to me ? 

Dr. Clark asks ‘“‘ When a consultant psychiatrist holds a 
ward staff meeting and discusses with the ward doctor, the 
sister, and the nurses the attitudes they are to adopt towards 
an individual patient, is this ‘clinical administration’ or 
‘administrative therapy ’?” It might be said to be both in 
so far as the wording of the proposition appears to indicate 
two opposing ideas, or appears to me to do so. “ Discusses ” 
implies participation and the supportive role, but “the 
attitudes they are to adopt ” seems to imply, consciously or 
unconsciously, an authoritarian attitude, and therefore presents 
a characteristic of administrative therapy. 

The example given by Dr. Clark appears to raise a further 
question. Is it part of a consultani’s role to hold ward staff 
meetings unless he is directly in charge of the ward ? Surely 
the ward doctor should be “ holding” the meeting. The 
consultant’s role is rather to facilitate these meetings. If he 
does participate, he should be prepared to surrender his 
accustomed leadership role to the actual leader in the situation, 
the doctor in immediate contact with the patients of the ward. 
It is surely no part of a consultant’s role, except in rare circum- 
stances, to try and control—i.e., administer—therapeutic 
situations, but to try and understand their needs and to 
facilitate the expression of these needs. 

Dr. Clark’s contribution is to be welcomed, and it is to be 
hoped that it will stimulate others to think about this problem 
and contribute to its solution. 


Shenley Hospital, 
near St. Albans. 


Joun R. GLOVER. 


B. C. GILSENAN. 


SMELL OF “ ACETONE ” 
S1r,—Absence on holiday has prevented me until now 
from commenting on the letter from Dr. Baker (Aug. 13) 
on this subject. When I wrote acetone I meant “‘ acetone ” 
and it would have been better if I had said “ ketone 
bodies’ or some such phrase. I doubt whether the 
incidence of non-smellers is as high as 50%, however, 
but there has apparently never been a survey. There is 
some analogy, perhaps, with inability to taste phenyl- 
thiocarbamide, an odd taste defect which has been 
thoroughly investigated. It is due to a recessive gene 
and about 25% of our population are non-tasters. My 
colleague Dr. J. Fraser Roberts has drawn my attention 
to another curious smell defect which is, for obvious 
reasons, not easy or safe to test as it concerns the ability 
to smell hydrocyanic acid. However, Kirk and Sten- 
house ! have shown that 18% of white Australian males 
are unable to smell solutions of potassium cyanide and the 
defect behaves almost but not completely as a recessive 





1. Kirk, R. L., Stenhouse, N. S. Nature, Lond. 1953, 171, 698. 





sex-linked character. Allison ? found 25% of non-smellers 
among males of the Luo and Kikuyu tribes in Kenya, 
I am indebted to Dr. Fraser Roberts for this detailed 
information. 


Institute of Child Health, 
The Hospital for Sick Children, 
London, W.C.1. 


ALAN MONCRIEFF, 


RELIEF OF PAIN IN RESPIRATORY FAILURE 


Sir,—In your issue of Aug. 27 Dr. Judge and his 
colleagues quote me as having found that the administra- 
tion of pethidine produces an increase in the respiratory- 
rate. I presume that there has been an error; what |] 
(and others) have reported is, of course, that pethidine 
causes a slowing of the respiratory-rate and a diminution 
in pulmonary ventilation. 

Incidentally, it has been shown by Mastio and 
Allbritten,? that in the presence of postoperative pain 
injection of pethidine will produce an increase in ventila- 
tion; similar findings were reported by Curreri et al.! 
employing levorphanol (‘ Dromoran ’). ) 

Dr. Semple (July 23) proffers evidence that the 
administration of a narcotic antagonist together with a 
narcotic does not entirely abolish the respiratory depres- 
sant action of the analgesic. While this may be true, | 
believe it has been clearly established *~® that the mixture 
of an antagonist with a narcotic considerably diminishes 
the respiratory depressant effect of the analgesic drug. 


MarkK SWERDLOW. 


Manchester. 


HOSTEL NEEDS FOR BACKWARD CITIZENS 

Sir,—It is unfortunate that Dr. Stein and Dr. Susser, 
in their otherwise careful and useful review last week 
of the social progress of former pupils at schools for the 
educationally subnormal, fall into the prevalent error of 
making sweeping statements about the past disposal of 
subnormals which are not borne out by their own statistics. 


At the outset of their paper they state ‘‘ The legislation of 
the past half-century has led to the confinement of many of the 
mentally subnormal in large institutions ”. Their own statistics 
in fact show that out of a total of 106 educationally subnormal 
pupils, now aged 20-24 years, a total of 9 had been admitted to 
institutions—8 to mental deficiency hospitals and 1 to a 
mental hospital. Of these, 7 have been returned to the com- 
munity, and 1, having absconded, has also returned to the 
community and is presumably independent, leaving only | 
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still in hospital. The average length of stay seems to have 
been five years. 

An admission-rate of 85% does not appear to justify the 
use of the term “the confinement of many of the mentally 
subnormal in large institutions ”. It is clear too that 8 out of 
9 have been returned to the community at about the age a 
which Dr. Stein and Dr. Susser would expect them to b 
capable of independence. 

It is interesting, too, to note that the authors, in estimating 
hostel needs, have made no provision for hostel accommodation 
for those who will in future be classified as severely subnormal 
—i.e., those notified by education authorities to local health 
authorities. Is it their view that severely subnormal person 
are never suitable for hostel care, and that local health authori 
ties have no duty to make provision for them in this way ? 


Brockhall, 
Langho, near Blackburn. D. J. Rose. | 
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THROMBOTEST 

Sir,—Owren’s thrombotest is rather expensive for 
routine use and an exact description for preparation of the 
reagent has not yet been given. With the help of the 
concise indications in Owren’s first publication ! we were 
able to prepare a similar reagent using barium-sulphate- 
adsorbed ox-plasma, ox-brain thromboplastin, cephalin, 
and calcium-chloride solution. 


Methods 

(1) Adsorbed plasma.—Nine parts ox-blood were mixed with one 

part 0-1 M potassium oxalate monohydrate, and centrifuged for 30 
minutes at 2500 r.p.m. The plasma was adsorbed with barium 
sulphate 100 mg. per ml. for 5 minutes at 20°C and the barium 
sulphate removed by centrifugation (30 minutes at 2500 r.p.m.). 
The supernatant was neutralised with 0-5 N HCl to pH 7-35. 
One-tenth volume of Owren’s buffer (see 5 below) was added. The 
adsorbed plasma was stored at 4°C overnight and centrifuged (30 
minutes at 2500 r.p.m.). The Quick-time of the adsorbed plasma was 
more than 15 minutes. 

(2) Ox-brain thromboplastin.—Approximately 300 g. of ox-brain 
was washed free of blood and membranes with tap-water. It was 
blended in a ‘ Mix-master ’ for 2-4 minutes. During this procedure 
500 ml. of saline 0-9°%, was added. After one hour the mixture was 
centrifuged for 30 minutes at 2500 r.p.m. and the supernatant 
neutralised to pH 7:35 with 0-5 N NaOH. One-tenth volume of 
buffer was added and the reagent was diluted to the required strength 
with buffer saline (one volume buffer to nine volumes of 0-9°/, NaCl). 
The strength was checked in a Quick system with normal plasma 
using the ox-brain suspension as thromboplastin. By means of a 
dilution curve we determined at which dilution we obtained a Quick- 
time of 35-45 seconds. 

(3) Cephalin.—A cephalin-suspension was prepared according to 
Milstone’s technique as described by Hjort et al,* 100 g. of human 
brain is washed free of blood and membranes and ground with 
5 ml. acetone. After centrifuging the acetone was discarded and the 
residue re-extracted with the same volume of acetone. The procedure 
was repeated six times. The residue was then extracted with 450 ml. 
of ether overnight at room-temperature. The ether was siphoned off 
and evaporated to dryness by suction at 35°C. The resulting residue 
was washed twice for 15 minutes with 225 ml. of acetone and then 
redissolved in 50 ml. of ether. The ether was again evaporated to 
dryness and suction continued for 75 minutes. The waxy brown 
residue was suspended in 50 ml. of Owren’s buffer (see 5 below). This 
was centrifuged for 20 minutes at 1700 r.p.m. and again for 10 
minutes at 2500 r.p.m. The supernatant milky white suspension was 
diluted with Owren’s buffer. We determined the dilution at which the 
Quick-time of normal plasma using cephalin as thromboplastin was 
40-50 seconds. 

(4) Calcium-chloride solution.—After systematic trials a 0:03 M 
solution of CaCl, was selected. 

(5) Owren’s buffer was prepared by mixing 11-75 g. sodium diethyl- 
barbiturate, 14-67 g. sodium chloride, and 430 ml. 0-1 N HCl and 
ultimately adding distilled water to 2000 ml. 


t. Ouren, P. A. Lancet, 1959, ii, 754. 
2. Hjort, P., Rapaport, S. I., Owren, P.A. #. Lab. clin. Med., 1955, 46, 89. 
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Fig. 1—Comparison of reagents using normal blood. 
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Two parts of adsorbed ox-plasma and one part of 0:03 M 
CaCl, were mixed with one part cephalin and one part ox-brain 
thromboplastin. After adding 0-1 ml. citrated blood the 
volume of the mixture is 0-6 ml. To obtain the same concen- 
tration of cephalin and ox-brain thromboplastin as determined 
sub 2 and 3, we had to take twice the concentration of these 
substances; the volume of the mixtures described sub 2 and 3 
being 0-3 ml. The mixture was lyophilised in portions of 0-5 
ml. wet volume and kept in vacuum-sealed ampoules. Before 
use the reagent was dissolved in a 3-0 mM CaCl, solution to 
0-5 ml. The test was performed as indicated by Owren, adding 
0:1 ml. of citrated blood, kept in plastic tubes, to 0-5 ml. of 
reagent. 

Results 

Thrombotest times were measured in serial dilutions of 
citrated normal blood. The blood was diluted with citrated 
saline (one part of citrate and nine parts of saline). The results 
obtained with the original thrombotest-preparation were 
compared with those obtained with the reagent prepared as 
described above (fig. 1). In 70 samples of citrated blood of 
patients on long-term anticoagulant therapy we compared the 
thrombotest-method with the results obtained with our reagent 
(fig. 2). As can be seen from the two figures there is a close and 
stable correlation between the two reagents compared. 

It can be said therefore, that a thrombotest-like 
preparation is not difficult to prepare. It is scarcely more 
expensive than the reagents used in a one-stage Quick- 
test. 


Department of Internal Medicine, H. FROHN 
St. Radboud Hospital, C. HAANEN 
University of Nijmegen, G. MorsELT 


Holland. 


S1r,—A very interesting article! by Professor Owren 
describes a new method of controlling anticoagulant 
therapy. I was greatly encouraged to see this article and 


to see the report * of the working party to the Medical 


Research Council on the same subject. 

I have been using long-term anticoagulant therapy for 
the past ten years and have used the Manchester method 
of controlling dicoumarol administration. I learned this 
method from Dr. Benjamin Manchester of the George 
Washington University School of Medicine in 1954. In 


‘1. Owren, P. A. Lancet, 1959, ii, 754. a 
2. Brit. med. F. 1959, i, 803. 
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fact, the first reference to this type of test was published * 
in 1955. Professor Owren’s discussion under “‘ Sources of 
Error ” was very clear and helpful. I should like to call 
attention to the work of Dr. Manchester and should also 
like to know how Owren’s method differs from the 
Manchester method. 
Department of the Air Force, 
Headquarters United States Air Force, 
Washington, D.C. 
RISKS OF DEFERRING VALVOTOMY 
Sir,—In advising a patient to submit to a major 
operation of any sort—gastrectomy, colectomy, or valvo- 
tomy—the postoperative morale is a matter to be carefully 
weighed. To avoid a variety of minor symptoms and 
perhaps even general or local deterioration, the patient 
must feel really satisfied with the results of the operation. 
To feel better after the operation the patient must feel 
worse before, and if she is symptom-free this is difficult 
to achieve. 
Fleet, Hants. 


REACTION TO TRACHEOSTOMY TUBES 

Si1r,—In order to reduce tissue reaction to tracheostomy 
tubes Mr. Salt and his colleagues (Aug. 20) suggest that 
the tubes should be made of latex rubber reinforced with 
a nylon thread. In the single case-report in their article 
the patient appears to be sensitive to the rubber of the 
Radcliffe tracheostomy tube. The change to latex rubber 
was undoubtedly beneficial in this instance, but I doubt 
whether this finding justifies a general change. 

The inflatable cuffs on armoured latex endotracheal tubes 
have not been entirely satisfactory when used for anesthetic 
purposes. Perhaps an extended trial is in progress in Oxford. 
If so, then the results would be valuable, and would show 
clearly whether or not the modified tube represents a useful 
advance on the current design. 

I should like to add that much of the soreness of a tracheo- 
stome used with a breathing machine is caused by twisting of the 
tracheostomy tube when either the patient or the breathing 
hose is moved. This can be much alleviated by using the 
universal joint catheter connection described some years ago 
by Dr. R. A. Beaver. Unfortunately this will not fit the 
Radcliffe tracheostomy tube, but it works very well with the 
ordinary ones. 


M. E. GROOVER, JR. 


Davip HAMILTON. 


London Hospital, E.1. J. V. I. Youne. 


TUBERCULIN-TESTING IN DOCTORS 

S1r,—Dr. McCann (Aug. 20) is concerned that the 
** occasional student may be missed when routine tuber- 
culin-testing is done’. It is not uncommon for a young 
doctor to join the staff of a provincial hospital never having 
had a tuberculin test nor an X-ray of his chest. It is 
therefore not surprising that during the past twelve years 
I have had to deal with 5 young doctors suffering from 
tuberculosis. In a population of 250 medical practitioners 
and hospital medical staff I know 12 who have had treat- 
ment for pulmonary tuberculosis. Of 32 students quali- 
fying at the same time as I did, 7 I know have had treat- 
ment for pulmonary tuberculosis. Such a high incidence 
in any other section of the population would almost 
certainly result in intensive action by those of us concerned 
with the control of the disease. 

Yet there is another aspect which is just as important. 
One doctor coughing up tubercle bacilli unknowingly in 
the course of his daily round may do irreparable harm, 
particularly in an obstetric or pediatric department. One 
tuberculin test and one X-ray examination is not sufficient. 


3. Modern Medicine, July 15, 1955, p. 109. 
4. Beaver, R. A. Lancet, 1947, i, 163. 





The X-ray at least must be repeated annually even jp 
those receiving B.C.G. vaccination. 

There are a few medical schools, university, or college 
health services who are doing all they can to prevent and 
control tuberculosis by these methods and by instruction 
—but why not all ? 


Chest Clinic, 
Ipswich. 


C. J. STEWarT, 





Obituary 





SAMUEL ROY BURSTON 
K.B.E., C.B., D.S.O., M.B. Melb., F.R.C.P., F.R.C.P.E., F.R.A.C.P, 


Major-General Sir Samuel Burston died at his home 
in Melbourne on Aug. 21, at the age of 72. He was a 
great Australian who served his country, his profession, 
and his fellow men with outstanding courage, wisdom, 
and loyalty, both in peacetime and in war. 

He was a son of Major-General James Burston who fought 
at Gallipoli in the 1914-18 war and later became lord mayor 
of Melbourne. Samuel Burston graduated in medicine at the 
University of Melbourne in 1910, and soon afterwards was 
appointed to the staff of the Royal Adelaide Hospital. In 
World War I, like his father, he served with distinction at 
Gallipoli. For his work there and in the later campaigns he 
was awarded the D.s.o. and created C.B.E. Between the wars 
he continued his work as a consultant in Adelaide; but he also 
maintained his interest in military medicine and soon after 
the outbreak of war in 1939 he was appointed to direct the 
Australian medical services in the Middle East. : 

In this appointment he showed his ability to establish 
and maintain a close and warm friendship with the leaders 
of the British, New Zealand, and South African Forces, 
Burston had a formidable task in maintaining efficient 
medical treatment in the Armed Forces during the 
rapidly moving desert campaign, the prolonged siege of 
Tobruk, and the fighting and evacuation of Greece and 
Crete. He showed remarkable insight in his ability to 
select capable officers to assist him in his task. 

Returning to Australia in 1942, he was created director- 
general of medical services and had the responsibility 
of controlling the Australian Medical Corps during the 
arduous campaigns in New Guinea and the Pacific 
Islands. He gave every help to Hamilton Fairley and 
his team in their classical experiments at Cairns, Queens- 
land, to determine the best methods of controlling malaria. 
The fall in the malaria-rate amongst the Australian Forces 
was a triumph and played a major part in the defeat of 
the Japanese in New Guinea. 

After the war he journeyed overseas to arrange for the 
rehabilitation of many young doctors who had served under 
him. He was deeply gratified by the generous help afforded 
by the Nuffield Foundation in the United Kingdom, and the 
Carnegie Corporation and Rockefeller Foundation in the 
United States of America. He was also medical director of the 
Australian Red Cross Society. In 1945 he was appointed 
honorary physician to King George VI, and he was promoted 
K.B.E. in 1952. He held the fellowship of the Royal Colleges 
of Physicians of London and Edinburgh as well as of 
Australasia. 

A colleague writes: 

“ Sir Samuel Burston’s impeccable honesty and his warm 
and sympathetic approach to his colleagues and patient 
formed a pattern which he maintained throughout his long 
and distinguished career. These qualities endeared him to all, 
both young and old. He served his country till his passing: 
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In 1913 Sir Samuel Burston married Miss Helen 
Culross, of Adelaide. She died in 1958, and he is survived 
by a daughter and two sons. 


THOMAS ELLIS JONES-DAVIES 
M.A., M.D. Cantab., F.R.C.P., D.P.H. 

Dr. Jones-Davies, consultant physician to the West 
Wales hospital group, died in a Swansea hospital on 
Aug. 25 at the age of 54. 

He was born at Nantgaredig, and he continued to own and 
run the farm where his parents had lived. He was educated at 
Carmarthen Grammar School, the University of Cambridge, 
and St. George’s Hospital. As a young man he was a keen 
rugby player, and he was a Cambridge blue and in 1930 and 
1931 a Welsh international centre-threequarter. After quali- 
fying in 1934 he held house-appointments in London and 
St. George’s Hospital and the Hampstead General Hospital. 
Later he joined the public-health service, taking the D.P.H. in 
1937, and he worked in Surrey and Somerset before he was 
appointed M.O.H. of Radnorshire in 1938. In 1943 he obtained 
the degree of M.D. for a thesis on the epidemiology of tubercu- 
lous infection in the school population of rural counties. In 
1939 he joined the R.A.M.C. as a hygiene officer, but he was 
soon recalled for public-health duties. Later he rejoined and 
served mainly in the Eastern theatre, becoming a colonel and 
senior specialist in the B.C.O.F., Japan. 
In 1946, soon after demobilisation, he returned to his 
native county on his appointment as physician to the 
Carmarthen Infirmary. He also joined the staff of the 
Pembrokeshire Hospital at Haverfordwest. For several 
years he was chairman of the medical staff committee of 
the West Wales General Hospital at Glangwili. He was 
dected F.R.c.P. in 1956. Dr. Jones-Davies had served 
Carmarthenshire as high sheriff in 1952-53, and he was 
adeputy lieutenant and a county magistrate. 
A colleague writes: 
“After the war Tommy Jones-Davies’ re-awakened liking 
for clinical medicine made him determine on a clinical career 
and he went to Carmarthen shortly before the National Health 
Service Act and devoted his energies to building a consultant 
service there. He had taken a keen interest and played a large 
part in the development of the new hospital at Glangwili, and 
itis sad that he has died when the building on which he had 
set so high hopes is still in the process of completion. On his 
return to West Wales he took a conspicuous part in local 
affairs, and he also took a great interest in his farm and its 
valuable stock, so that in every way his life was a very full one.” 
Dr. Jones-Davies married Nesta, daughter of the late 
Dr. Edgar Jones, of Nantyffyllon, who survives him with 
their son. 

JOSEPH W. JAILER 

M.D. Columbia 

Dr. Jailer, a physician of the Presbyterian Hospital in 
New York and an associate professor of Columbia 
University, died on Aug. 23 at the age of 46. 
R. I. S. B. writes: 
“Endocrinology has lost one of its most talented and 
productive workers. Jailer’s research was recognised through- 
out the world as outstanding, and to his laboratory at the 
Presbyterian Medical Centre in New York came colleagues 
from all over the United States and the rest of the world. He 
had the ability to plan simple experiments to answer a single 
Problem, and his earlier premedical training gave him invalu- 
able experience for bringing each step of his work to a 
Significant clear-cut conclusion. Constantly offered important 
Posts throughout the United States, he preferred to stay at 
the school where he had received his training because he felt 
that this was the environment in which he could work best. 
Many English endocrinologists had the good fortune to work 
with him, and they will remember with deep affection his 
humility, gentleness, and great knowledge of his subject.” 





Notes and News 





THE CONGO 


ON Aug. 25 Dr. M. G. Candau, director-general of W.H.O., 
left on his second trip to the Congo since that country became 
independent.' According to Dr. J. S. McKenzie Pollock, 
W.H.O. senior representative in the Congo (speaking a 
fortnight ago), the health situation there gave no cause for 
alarm, although collection of full information was still difficult. 
Vector control services in all the provincial centres and large 
towns visited by W.H.O. personnel had been restarted, and 
there was no evidence of any increase in malaria or other 
insect-borne diseases. In provincial centres general hospitals 
were in operation, staffed either by Belgian medical personnel 
and Congolese assistants or by Red Cross teams and Congolese 
assistants. At district level many hospitals were operating 
without qualified staff. On Aug. 25 Dr. McKenzie Pollock 
reported that W.H.O. had the full confidence of the Congolese 
health authorities; the Central Minister of Health had recog- 
nised W.H.O. as his advisory body and as the sole coordinating 
agency in all matters related to health services. The general 
health situation remained satisfactory. At that time a Red 
Cross and Red Crescent team from the U.S.S.R., an Aus- 
tralian Red Cross team, and an Indian Red Cross team had 
lately arrived; and Red Cross teams had arrived simultaneously 
from East Germany and from West Germany. W.H.O. gave 
news of Red Cross teams from the following countries which 
were already at work: Norway, Denmark, Holland, Finland, 
Yugoslavia, Greece, Czechoslovakia, Japan, Poland, Sweden, 
and Eire. In addition, a Red Crescent team from the United 
Arab Republic, a Ghanian Government team, and an Israeli 
Government team were in the country. 


ELECTRONICS AND MEDICINE 

** ALL science is measurement, ” said Helmholtz, reflecting 
the spirit of an age in which the rigorous determination of 
natural constants seemed the only outlet for the research- 
worker’s ardour. Contemporary scientists pay more attention 
to analysis and intuition, but those who labour in the clinical 
disciplines have been quick to exploit the advantages of 
electronic techniques in the measurement of bodily para- 
meters. Nearly all electronic devices are transducers (con- 
verting one form of energy into another) and amplifiers. 
Pressure, displacement, velocity, acidity, and many other 
quantities are amenable to this kind of measurement. Recent 
developments have allowed a spectacular reduction in the size 
of apparatus, suggesting useful investigations at previously 
inaccessible parts of the intact body. 

These ideas, and their practical applications, were the 
theme of the third International Conference on Medical 
Electronics held in London on July 21-27. An exhibition 
mounted by commercial firms and by medical research- 
workers was held concurrently. Some of the instruments 
discussed during the meeting showed levels of audacity worthy 
of the best science fiction. 

A cardiac pacemaker (Sierex Ltd.) fitted into a plastic case about 
6 cm. in diameter and 1 cm. thick is designed for permanent 
implantation within the thorax. It contains a transistor oscillator 
supplying electrical pulses at a rate of about 70 per minute to a small 
electrode sewn on to the heart. The oscillator battery is charged at 
intervals by magnetic induction from a coil placed outside the body. 

A “ radio pill ” containing a high-frequency oscillator was shown 
in various forms.? The British design is built into a capsule 25 mm. 
long and 9 mm. in diameter, which can be swallowed without 
difficulty. The “ pill” contains a battery, a transistor, and smaller 
electrical components. One end of the capsule is a flexible diaphragm. 
Its displacement causes the oscillator frequency to change, per- 
mitting pressure variations in the gastrointestinal tract to be moni- 
tored with a radio receiver. Another type, the Heidelberg probe 
(Medintron Ltd.), 11 mm. long and 6 mm. in diameter, acts as a 
battery when immersed in gastric juice and transmits information 
about variations in pH. Radio pills will normally do one tour of duty 
before the battery expires, but a modification described by ] J. T. 

"1, See Lancet, Aug. 13, 1960, p. 358. 
2. See Smyth, C. N., Wolff, H. S. Lancet, Aug. 20, 1960, p. 412. 
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Farrar, V. K. Zworykin, and C. Berkley derives its energy from radio- 
frequency signals beamed on to the pill from outside. (A similar 
system is used, according to newspaper reports, for operating 
clandestine microphones in other people’s embassies.) 

Transistors are now widely used in electrophysiological equipment, 
where their small size, tiny power consumption, and reliability are 
advantageous. For a large saving in weight in electrocardiographs 
and electroencephalographs it is necessary to redesign the pen 
recorders or other display systems. 

Conventional methods for recording intracardiac pressures will 
be improved by pressure-sensitive probes (Telco) small enough 
(2-7 mm. in diameter and 7 mm. long) to be passed into the heart 
on the end of a catheter. The probe has a good frequency response 
and can be used for phonocardiography. 

Transistor circuits and miniature components were two out- 
standing features of the conference. A third was the resurgence 
of activity in ultrasonics as a diagnostic weapon. Two groups showed 
scanning equipment using echo-sounding and television techniques 
to build up pictures of body sections. Resolution and detail are poor 
by radiological standards, but the method may prove useful in 
obstetrics and gynecology. An ultrasonic rheograph, now available 
commercially in Japan, uses the Doppler effect to tackle the difficult 
problem of measuring flow-rate in an intact blood-vessel. An ultra- 
sonic signal, transmitted through the skin, is reflected by the moving 
blood with a small change in frequency from which the flow-rate 
may be determined (the same basic principle is used in the radar 
speed-meter now favoured by some police authorities). 

Electronic devices have been used in clinical science for 
many years, and their uses will grow rapidly; but it would be 
wrong to expect too much from this field of research. Enthusi- 
asm for novel techniques of measurement can easily obscure 
important defects in the designer’s knowledge or understanding 
of the processes under investigation. Whether the right 
approach is obtained by encouraging people to specialise in 
two distinct subjects or by building teams capable of sharing 
freely ideas and experience is an open question. Certainly 
the new electronic instruments will not achieve ‘the fullest 
possible value unless their design proceeds alongside basic 
research on the relevant physiological mechanisms. The 
human brain and nervous system are a network of transducers 
and amplifiers par excellence. To improve them, or even to 
tamper with them in a meaningful way, is a formidable 
assignment. Pointing to an inconspicuous fellow-creature in 
the buffet, one member of the conference asked (with more wit 
than delicacy): “‘ Where will you find so superb an example of 
automation, produced at little cost in large numbers by 
unskilled labour ? ” 


University of Glasgow 


The D.P.H. has been awarded to the following: 


Agnes M. Gordon, Irene R. Jamieson, David Kennedy, Anne D. Lindsay, 
Caecilia M. Logan, Alexander Neilson, Elizabeth M. Park, Desmond J. 
Reilly, Katherine S. Scott, Norma E. I. Temple. 


Royal College of Surgeons of England 

On Tuesday, Sept. 6, at 5 P.M., at the college, Lincoln’s Inn 
Fields, London, W.C.2, Mr. Harry Annamunthodo will give a 
Hunterian lecture. He will speak on rectal lymphogranuloma 
venereum in Jamaica. 
King’s College Hospital 

On Friday, Oct. 14, at 4.30 p.M., at the medical school, 
Denmark Hill, London, S.E.5, Sir James Paterson Ross will 
give the Thomas Percy Legg lecture. He will speak on the 
principles of surgery. 
College of General Practitioners 

Butterworth Gold Medal Essay Competition.—The subject of 
this year’s essay competition is Television and Health. Entries 
should reach the chairman of the awards committee at the 
college, 41, Cadogan Gardens, London, S.W.3. by Sept. 17. 
New Ministry of Health Office in Liverpool 

The Ministry have opened a regional office in Liverpool 
(Royal Liver Building, 4th floor, Liverpool, 3). Hitherto the 
work of the Manchester and Liverpool regions has been com- 
bined in a single office at Manchester. Miss A. E. Earlam will 
continue as principal regional officer of the Manchester region, 
and Mr. V. F. Jones has been appointed principal regional 
officer for Liverpool. 





Biochemical Society 

The next meeting of this society, which is to be held jointly 
with the British Association for the Advancement of Science, 
at the Physiology Institute, Newport Road, Cardiff, on Sept. 7, | 
will take the form of a symposium on the organisation ang 
financing of research in biochemistry and allied sciences in| 
Great Britain.’ 


London Hospital 

On Monday, Sept. 12, Prof. Alrick B. Hertzman, Sein 
Louis University, Missouri, will give a lecture on responses of 
the circulation to heat. On Tuesday, Sept. 13, Professo; 
Herbert Hensel, University of Marburg, will give a lecture op 
specific and non-specific cutaneous receptors. Both the lecture 
will be given at the medical college, Turner Street, E.1, a 
5.15 P.M., on the occasion of the second international bio. 
climatological congress. 


St. Bartholomew’s Hospital 

Dr. Alvin F. Coburn, of New York, will give a lecture 
Tuesday, Sept. 27, at 5.30 P.M., at the medical colleges Charter. 
house Square, London, E.C.1. He will speak on a new concep 
in the mechanism of rheumatic fever. 


British Association of Physical Medicine 

This association will hold its provincial autumn meeting on 
Saturday, Oct. 8, at Brighton. Further particulars may be had 
from the association, 47, Lincoln’s Inn Fields, London, W.C.2 


Association of Industrial Medical Officers 

The annual provincial meeting of this Association will be heli 
at Southampton, from Sept. 5 to 9. Applications for registra 
tion should be sent to Dr. R. W. R. Beasley, Medical Depart- 
ment, Southern Gas Board, 224, Winchester Road, Southampton. 


International Congress on Mental Retardation 
This congress will be held in Vienna from Aug. 14 to 19, 
1961. Further particulars may be had from the congress office, 
Universitats-kinderklinik, Lazarettgasse 14, Vienna Ix, 
Austria. 
Royal Free Hospital, London 
On Wednesday, Sept. 7, Dr. Donald W. Seldin, of Dallas, 
Texas, will speak on the syndrome of potassium deficiency in 
man. On Friday, Sept. 9, Dr. Frederic C. Bartter, of Bethesda, 
will speak on aldosteronism. Both lectures will be at 5.15 P.M, 
at the hospital, Gray’s Inn Road, W.C.1. 


Work Study 

The Royal Institute of Public Administration is organising 
a series of courses on this subject for officers in the hospitt! 
service. The first was held earlier this year under the directioy 
of Mr. N. B. W. Rose, formerly works study manager of the 
alkali division of Imperial Chemical Industries, Limited. The 
next two courses will be held from Oct. 31 to Jan. 13, ant 
from Sept. 4 to Nov. 10, 1961. Candidates should be nomit- 
ated by their employing authorities and preference will ® 
given to officers who will be employed full-time on work-stuty 
duties. Applications for the next course should be sent # 
soon as possible to the director of the institute, Haldane Hous 
76a, New Cavendish Street, London, W.1. 








On Friday, Sept. 30, at 3 P.M. at St. George’s Hospital Medici 
School, Hyde Park Corner, London, S.W.1, Field Marshal Viscou} 
Slim will give the annual inaugural address. i 

On Monday, Oct. 3, at 3 P.M. at Church House, Great Smit 
Street, London, S.W.1, the Very Rev. E. S. Abbott, Dean of Wes 
minster, will give the inaugural address to the Westminster Media} 
School. 

On Thursday, Oct. 13, at 3 P.M. at the Beveridge Hall, Sens 
House, London, W.C.1, Lord Piercy will give the inaugural addr 
to the Charing Cross Hospital Medical School. ; 

The British Association of Pediatric Surgeons will hold its annul 
meeting in 1961 in Stockholm from Sept. 12 to 14. i 

CoRRIGENDUM: Fluoridation.—In our issue of Aug. 20 (p. 425) tf 
three concentrations given in the second paragraph under the heads ; 
Fluorine and Fluorides should have been “ parts per 1000 million) 
and so should the first item in the list on p. 426. i 
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